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CONVERSION FACTORS AND ABBREVIATIONS OF UNITS

The following factors may be used to convert the inch-pound units used
in this report to metric (International System of Units, SI).

Multiply inch-pound unit By To obtain metric unit
inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

mg/L = milligrams per liter

pg/L = micrograms per liter



IDENTIFICATION AND DESCRIPTION OF POTENTIAL GROUND-WATER
QUALITY MONITORING WELLS IN FLORIDA

By Paul R. Seaber and Martha E. Thagard

ABSTRACT

This report presents the results of a survey of existing wells in
Florida that meet the following criteria: (1) well location is known,
(2) principal aquifer is known, (3) depth of well is known, (4) well casing
depth is known, (5) well water had been analyzed between 1970 and 1982, and
(6) well data are stored in the U.S. Geological Survey’s computer files.
Information for more than 20,000 wells in Florida were stored in the U.S.
Geological Survey’s Master Water Data Index of the National Water Data
Exchange and in the National Water Data Storage and Retrieval System’s
Ground-Water Site Inventory computerized files in 1982. Wells in these
computer files that had been sampled for ground-water quality before
November 1982 in Florida number 13,739; 1,846 of these wells met the above
criteria and are the potential (or candidate) ground-water quality
monitoring wells included in this report.

The distribution by principal aquifer of the 1,846 wells identified as
potential ground-water quality monitoring wells is as follows: 1,022 tap
the Floridan aquifer system, 114 tap the intermediate aquifers, 232 tap the
surficial aquifers, 246 tap the Biscayne aquifer, and 232 tap the
sand-and-gravel aquifer. These wells are located in 59 of Florida‘'s 67
counties.

This report presents the station descriptions, which include location,
site characteristics, period of record, and the type and frequency of
chemical water-quality data collected for each well. The 1,846 well
locations are plotted on 14 U.S. Geological Survey 1:250,000 scale, 1 degree
by 2 degree, quadrangle maps issued as separate U.S. Geological Survey
Water-Resources Investigations Reports.

This relatively large number of potential (or candidate) monitoring
wells, geographically and hydrogeologically dispersed, provides a basis for
a future ground-water quality monitoring network and computerized data base
for Florida. There are a large variety of water-quality determinations
available from these wells, both areally and temporally. Future sampling of
these wells would permit analyses of time and areal trends for selected
water-quality characteristics throughout the State. The identification and
description of the potential monitoring wells and the listing of the type
and frequency of the ground-water quality data forms a foundation for both
the network and the data base.



INTRODUCTION

Ground water is a high quality, inexpensive, and readily available
source of water in Florida. All of Florida is underlain by aquifers capable
of yielding water in usable quantities to wells and springs, both of which
are considered to be ground water. In some areas, wells yield less than
10 gallons per minute, whereas in other areas, thousands of gallons per
minute are obtained from wells and springs. Most of Florida’s population,
about 90 percent, depend on ground water as a source of drinking water. In
Florida, 51 percent of all the freshwater usage of 7.3 billion gallons per
day in 1980 came from ground water, as did 87 percent of the public supply
usage of 1.4 billion gallons per day (Leach, 1982c¢c, p. 4).

Generally, five major aquifer sources provide ground water of high
quality throughout most of the State. Only in some areas along the coast,
in the southern part of the State, and in isolated areas of local contamina-
tion, do certain constituents in ground water exceed the limits recommended
by the Florida Department of Environmental Regulation (FDER) (1982; 1983a,
b) and the U.S. Environmental Protection Agency (USEPA) (1982a, b) for
National Primary and Secondary Drinking Water Regulations. Protecting and
preserving the quantity and quality of the freshwater supply in Florida is
becoming more difficult in the face of increasing population and increasing
water use (U.S. Geological Survey, 1984, p. 106-109). To meet the long-term
demand for water of good quality, statewide data are needed on both water
quality and quantity requirements by various categories of uses: public
supply, rural self-supplied (domestic and livestock), irrigation, indus-
trial, and thermoelectric power generation (Leach, 1980,p. 1). Periodic
assessment of trends in water use have been made by Pride (1970), Leach and
Healy (1980), and Leach (1978a, b; 1980; 1982a, b, c). However, no state-
wide assessment has been made of the water-quality requirements and trends.

Legal mandates such as Public Law 92-500 and 93-523 (U.S. Congress,
1973; 1974) require networks to monitor the quality of the Nation’s water.
State legal requirements, such as the "Water Quality Assurance Act of 1983,"
and State Water Management District regulations have pointed to the need for
an evaluation of the present Florida ground-water quality network in terms
of meeting Federal, State, regional, and local requirements for ground-water
quality data,

The FDER has been directed by the Florida Legislature in "The Water
Quality Assurance Act of 1983" to develop a computerized ground-water data
base as part of a central depository for scientific information generated by
ground-water research throughout the State. The FDER (1982; 1983a, b) has
promulgated rules in the Florida Administrative Code to implement these
legislative actions. In this report, as part of a cooperative effort with
the FDER, the U.S. Geological Survey has identified and described 1,846
wells as potential ground-water quality monitoring wells, based on a set of
criteria mutually agreed upon by these two agencies and the University of
Florida.

Purpose and Scope

This report, a companion series of map reports (Thagard and Seaber,
1986a-n) on which well locations are shown, and a related report by Seaber
and Williams (1985), are part of a systematic statewide program to present



available data on the quality of ground water in Florida within a hydrogeo-
logic and geographic framework. These efforts are prerequisites for the
design of a ground-water quality monitoring network for Florida. In addi-
tion, an efficient, effective, and economical hydrologic network, of which
one important element is water-quality data, is basic to accomplishing a
sound ground-water resources management policy.

This report, designed specifically for Florida, provides national,
State, region, district, or local organizations with information with which
to formulate guidelines for a ground-water quality monitoring network plan.
A rational, uniquely adapted, overall plan, based on the knowledge, needs,
and information available in Florida, is not possible without a listing of
past data with which to compare and evaluate future changes in water
quality, both areally and temporally.

This report contains a listing of 1,846 potential (or candidate) wells
for monitoring future ground-water quality in Florida and station descrip-
tions of the wells and the type and frequency of chemical water-quality dat:
available. The station description includes location information, site
characteristics, and the period of record for each well. The wells listed
in this report are organized by the 14 one degree by two degree quadrangles
of the United States series of topographic maps for Florida that have a
scale of 1:250,000. The location of the wells cited in this report are

Plotted on a series of reports (Thagard and Seaber, 1986a-n) using the
1:250,000 maps as a base. The actual water-quality data for these wells are
stored in the National Water Data and Storage Retrieval System (WATSTORE)
water-quality file and/or in the Storage and Retrieval (STORET) system of
the USEPA. The information was organized and collected in cooperation with
the FDER.

Summary of Hydrogeology

Ground water for all uses, including potable supply, is withdrawn from
five major aquifer sources (Franks, 1982): the Floridan aquifer system, the
Biscayne aquifer, the sand-and-gravel aquifer, the intermediate aquifers in
the Hawthorn Formation and Tampa Limestone, and other unnamed surficial
aquifers. The approximate areal extent over which these principal aquifers
are the primary sources of supply is shown in figure 1. Other water-
yielding rocks are of minor significance because of their limited areal
extent and relatively low water yield. The principal source of ground water
in Florida is the Floridan aquifer system, hereinafter referred to as Flori-
dan, which supplies most of the water obtained from wells in the State, and
also feeds some of the world’s largest springs (Rosenau and others,

1977, p. 1).

The Biscayne and sand-and-gravel aquifers are stratigraphically equiva-
lent parts of the unnamed surficial aquifers that have been given specific
names as a result of their prominence as aquifers. The Biscayne aquifer,
although limited in extent compared to the Floridan, is a major source of
ground water in southeastern Florida. The sand-and-gravel aquifer is a
major source in western Panhandle Florida. The surficial and intermediate
aquifers are used as a source of water primarily in coastal and southern
Florida. Although the surficial and intermediate aquifers occur elsewhere
in the State, they are little used as a source of water supply where depend-
able, high-quality water is readily obtained from the Floridan.
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Figure 1l.--Areal extent of principal aquifers in Florida (modified from
Franks, 1982).



Previous Investigations .

The U.S. Geological Survey, in cooperation with other Federal, State,
regional, and local agencies, has studied the ground-water resources of many
areas in Florida with respect to both quantity and quality (Claiborne and
others, 1983; U.S. Geological Survey, 1984). For example, a report entitled
"Springs of Florida," by Rosenau and others (1977), contains considerable
data on water quality. Some springs may be ideal ground-water quality
monitoring sites. Thousands of wells and many springs are sampled for
ground-water quality characteristics each year.

These studies, investigations, and data have not been synthesized into
a generalized picture of Florida’s ground-water quality. Such synthesis is
necessary for the development of a ground-water resources management policy
uniquely adapted to Florida. The planning of a strategy for aquifer devel-
opment, management, and protection on a regional or statewide scale depends
upon this synthesis.

The 13,925 records of wells (13,739) and springs (186), for which
ground-water quality data are in computer files and sampled before November
1982, are listed in a related report by Seaber and Williams (1985). A
series of 14 map reports (Thagard and Seaber, 1986a-n) show the locations of
the 1,846 potential ground-water quality monitoring wells. Spangler and
Silverman (1982) present a listing of ground-water quality sampling sites in
Florida as part of the FDER’'s effort to establish a statewide ground-water
quality monitoring network.
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COMPANION MAPS

Location of Potential Ground-Water Quality Monitoring Wells

The location of each potential ground-water quality monitoring well
listed in this report has been plotted on a map from the United States
series of one degree by two degree (1°x2°) quadrangle topographic maps
(scale 1:250,000). These maps do not accompany this report, but are pub-
lished separately as U.S. Geological Survey Water-Resources Investigations
Reports 85-4131 through 84-4144.



The 14 separate quadrangle maps (Thagard and Seaber, 1986a-n) that show
these wells and their respective Water-Resources Investigations Report
identification numbers are listed in table 1 and shown in figure 2. The
Dothan, Ala.,-Florida, 1:250,000 quadrangle completes State areal coverage
at this scale but contains no potential monitoring wells. All 14 maps are
needed for complete State coverage for potential monitoring wells, although
each map may be obtained separately. Each map covers an area 1°x2°; 1 inch
on the map represents nearly 4 miles on the ground.

Table 1.--Maps available

Florida Bureau of Geology
Environmental Geology Sheet U.S. Geological Survey

Quadrangle name Map Series number. Water-Resources
Date of publication Investigations
in parentheses Report No,
Apalachicola 84 (1978) 85-4131
Daytona Beach 93 (1979) 85-4132
Fort Pierce 90 (1980) 85-4133
Gainesville 79 (1978) 85-4134
Jacksonville 89 (1978) 85-4135
Key West -- -- 85-4136
Miami 101 (1981) 85-4137
Orlando 85 (1978) 85-4138
Pensacola 78 (1978) 85-4139
Tallahassee 90 (1979) 85-4140
Tampa 97 (1980) 85-4141
Tarpon Springs 99 (1981) 85-4142
Valdosta 88 (1978) 85-4143
West Palm Beach 100 (1981) 85-4144

The wells listed in this report and the wells shown on the maps are
cross referenced by map name and by plot number, which indicates the loca-
tion of each well on the corresponding quadrangle map. Some plot numbers
represent more than one well on a quadrangle map. These are wells that are
less than one minute of latitude or longitude from one another, or approxi-
mately within a circle having a 1-mile diameter.

Copies of these maps may be purchased at cost from:

U.S. Geological Survey

Books and Open-File Reports Section
Box 25425, Federal Center

Denver, Colorado 80225

(Telephone 303/236-7476)

A reduced copy of the Tallahassee quadrangle is shown in figure 3 as an
example.
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Additional public water supply wells not listed in this report, but
reported on in Healy (19725 1977), Irwin and Healy (1978), Hull and Irwin
(1979), Irwin and Hull (1979), Franks and Irwin (19807 1981), and Irwin and
others (1985) would be ideal potential ground-water quality monitoring
wells, but may not have been entered into either or both the MWDI or GWSI
data bases. The report entitled "Quality of ground water used for public
supply in Florida, 1983-84" by Irwin and others (1985) lists one possible
ground-water quality monitoring network for the State, based on public-
supply wells. Some springs may be ideal "monitoring" sites.

DESCRIPTION OF THE DATA BASE

Information about the potential ground-water quality monitoring wells
was retreived from MWDI and WATSTORE. The components of the MWDI are des-
cribed in Perry and Williams (1982). The components of WATSTORE’s Ground-
Water Site Inventory (GWSI) file are described by Baker and Foulk (1980).
Definitions in this section of the report were taken, with only minor edi-
torial revisions, from these two publications for consistency.

The MWDI is a computerized list of sites where data have been collected
by various Federal, State, interstate, local governmental, academic, pri-
vate, and foreign organizations (Edwards and Josefson, 1983). The MWDI
contains information about the geographic locations of each site, the
operating organization, the types of data available, the major water-data
constituents being measured, the frequency of measurement of the constit-
uents, and the media in which the data are stored.

The agency reporting the data is generally the agency which operates
the site. The agencies identified as sources of water data in Florida are
listed in a related report by Seaber and Williams (1985, table 2, p. 8-12).

The structure and general contents of the MWDI are shown in figure 4.
A complete description of each component of the data base can be found in
the report by Perry and Williams (1982). A copy of this and other NAWDEX
reports may be obtained from NAWDEX at the address given in the section of
this report entitled "How and Where to Obtain Data." The information for
each of the 1,846 wells was constructed from this data base, as well as from
the GWSI of the U.S. Geological Survey’s WATSTORE.

The GWSI file is maintained within WATSTORE (fig. 5). It contains
inventcry data about wells, springs, and other sources of ground water; the
data are site location and identification, geohydrologic characteristics,
well construction history, and one-time field measurements such as water
temperature. The GWSI file is cross referenced to the WATSTORE Water
Quality and Daily Values Files.

Historical water-quality data for all of the wells in this report may
be obtained from the USEPA’s STORET or the U.S. Geological Survey’s WATSTORE
computer files. These files contain the actual water-quality analyses. All
water-quality data for the wells listed in this report have been entered
into STORET.
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Table 2.--County codes and names for Florida

Code County Code County Code County Code County
001 Alachua 035 Flagler 069 Lake 103 Pinellas
003 Baker 037 Franklin 071 Lee 105 Polk

005 Bay 039  Gadsden 073 Leon 107  Putnam

007 Bradford 041 Gilchrist 075 Levy 109 St. Johns
009 Brevard 043  Glades 077 Liberty 111  St. Lucie
011 Broward 045 Gulf 079 Madison 113 Santa Rosa
013 Calhoun 047 Hamilton 081 Manatee 115 Sarasota
015 Charlotte 049 Hardee 083 Marion 117 Seminole
017 Citrus 051  Hendry 085 Martin 119  Sumter

019 Clay 053  Hernando 087 Monroe 121 Suwannee
021 Collier 055 Highlands 089 Nassau 123  Taylor

023 Columbia 057 Hillsborough [091 Okaloosa 125 Union

025 Dade 059 Holmes 093 Okeechobee 127 Volusia
027 De Soto 061 Indian River |095  Orange 129  Wakulla
029 Dixie 063  Jackson 097 Osceola 131 Wwalton

031 Duval 065 Jefferson 099 Palm Beach 133 Washington
033 Escambia 067 Lafayette 101  Pasco

The information on the wells presented in this report consists of station
description information, types of data, and frequency of water-quality data
collection. An explanation of each column heading for the tables given for
each quadrangle map follows.

Station Description

Location

Plot number.--The wells are plotted on the United States series of topo-
graphic maps, 1°x2°, scale 1:250,000, within a circle that is about 1 mile in
diameter. On each individual topographic map, all wells within this 1l-mile
circle have the same plot number.

County code.--A three-digit numeric code indicates the county in Florida
in which the site is located. These are the codes recommended in the Federal
Information Processing Standards (FIPS) Publication 6-3 (National Bureau of
Standards, 1979). The codes and county names are showvn in table 2.

Latitude and longitude.--The latitude and longitude are provided by the
reporting agency in degrees, minutes, and seconds.

Hydrologic unit code.--An eight-digit numeric code identifies the site’s
location with reference to the U.S. Geological Survey'’s State Hydrologic Unit
Maps (Seaber and others, 1975; 1984). These codes are recommended in U.S.
Geological Survey Circular 878-A (1982) entitled "A U.S. Geological Survey data
standard: Codes for the identification of hydrologic units in the United
States and the Caribbean outlying areas." These codes have been approved for

11



Environmental Geology Maps

The Florida Bureau of Geology has published various Environmental Geo-
logy Map Sheets using these same base maps. These sheets show an environ-
mental geology map on one side and text and geologic cross sections on the
other. The physiography, geology, water resources, and economic geology are
discussed in the text of these Environmental Geology Map Sheets. These maps
are excellent adjuncts to this report and the 14 companion U.S. Geological
Survey Water-Resources Investigations Report maps. The Florida Bureau of
Geology map series number is shown in table 1. No Environmental Geology
sheets have been prepared for the Dothan or Key West quadrangles to date.

These environmental geology maps may be purchased from:

Florida Bureau of Geology
903 West Tennessee Street
Tallahassee, FL 32304
Telephone: 904/488-4191

At present (1985), one copy of each map is available without charge if
picked up at the Bureau and for $1 each if requested by mail.

CRITERIA FOR IDENTIFICATION OF POTENTIAL GROUND-WATER
QUALITY MONITORING WELLS

The criteria for identification of potential ground-water quality mon-
itoring wells were agreed upon by the U.S. Geological Survey, the Florida
Department of Environmental Regulation, and the University of Florida
(Spangler and Silverman, 1982, p. 13-14). The criteria are:

1. Precise well site location is known in coordinates of latitude and
longitude, to the nearest second;

2. Principal aquifer is known;
3. Well depth is known and referenced to land surface datum;
4. Depth of well casing is known and referenced to land surface datum;

5. Well has been sampled between 1970 and 1982. The sample must have been
of untreated water from a single open interval from a single well; and

6. Data for these wells were available in the U.S. Geological Survey's
Master Water Data Index (MWDI) of the National Water Data Exchange
(NAWDEX) and in the Ground-Water Site Inventory (GWSI) data base of
the Water Data Storage and Retrieval System (WATSTORE).

There are more than 1,846 wells in Florida that could meet the first
five of these criteria. However, the wells herein listed are wells selected
in November 1982 from those that had been entered into the MWDI and GWSI
computer files. The actual water-quality data are stored in WATSTORE or
STORET.
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use throughout the Federal Government and have been published by the National
Bureau of Standards as FIPS publication 103 (1983) and by the U.S. Geological
Survey (Seaber and others, 1984).

Hydrologic unit codes, names, and drainage areas in Florida are presented
in table 3, and the codes are shown areally in figure 6. The hydrologic units
are based on surface drainage, the largest of which is the region itself.
Florida is entirely within the South Atlantic-Gulf Region (03). This region is
subdivided into subregions, subregions into accounting units, and accounting
units into cataloging units.

The hydrologic unit code is an eight-digit number that numerically identi-
fies the hydrologic unit. The first two digits identify the water-resources
region. The subregion is identified by the first four digits. Next, the
accounting unit is identified by the first six digits, and the addition of the
two-digit cataloging unit number completes the code. An example from figure 6
and table 3 is given below using hydrologic unit code 03110103.

03 - Region - South Atlantic-Gulf
0311 - Subregion - Suwannee
031101 - Accounting unit - Aucilla-Waccasassa

03110103 - Cataloging unit - Aucilla

A portion of this cataloging unit is in Georgia.

Table 3.--Hydrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states

[From Seaber and others, 1984. All areas in square miles]

REGION 03 South Atlantic-Gulf Region: The drainage that ultimavely
discharges into: (a) the Atlantic¢ Ocean within and between the
states of Virginia and Florida; (b) the Gulf of Mexico within
and between the states of Florida and Louisiana; and (c¢) the
associated waters. Includes all of Florida and South Carolina,
and parts of Alabama, Georgia, Louisiana, Mississippi, North
Carolina, Tennessee, and Virginia.

SUBREGION 0307 Altamaha-St. Marys: The coastal drainage and associated
waters from and including the Altamaha River basin to
the St. Johns River basin boundary. Florida, Georgia.

Area: 20,500

ACCOUNTING UNIT 030702 St. Marys-Satilla: The coastal drainage and
associated waters from the Altamaha River
basin boundary to the St. Johns River basin
boundary. Florida, Georgia.

Area: 6,220

CATALOGING UNITS 03070204 St. Marys. Florida, Georgia.
Area: 1,610
03070205 Nassau. Florida.
Area: 439
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Table 3.--Hydrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states--Continued

REGION 03--Continued

SUBREGION 0308 St. Johns: The coastal drainage and associated waters
from and including the St. Johns River basin to
St. Lucie inlet. Florida.
Area: 11,600

ACCOUNTING UNIT 030801 St. Johns: The St. Johns River basin. Florida.
Area: 9,360

CATALOGING UNITS 03080101 Upper St. Johns. Florida.
Area: 3,700
03080102 Oklawaha. Florida.
Area: 2,860
03080103 Lower St. Johns. Florida.
Area: 2,800

ACCOUNTING UNIT 030802 East Florida Coastal: The coastal drainage and
associated waters from the St. Johns River
basin boundary to St. Lucie inlet. Florida.

Area: 2,190

CATALOGING UNITS 03080201 Daytona-St. Augustine. Florida.
Area: 760
03080202 Cape Canaveral. Florida.
Area: 760
03080203 Vero Beach. Florida.
Area: 670

SUBREGION 0309 Southern Florida: The coastal drainage and associated
waters from St. Lucie inlet to and including the
Caloosahatchee River basin, and inteior drainage south
of the St. Johns and Peace River basins. Florida.
Area: 18,700

ACCOUNTING UNIT 030901 Kissimmee: The Kissimmee River basin and
interior drainage into Lake Okeechobee from
the north. Florida.

Area: 4,210

CATALOGING UNITS 03090101 Kissimmee. Florida.
Area: 3,010
03090102 Northern Okeechobee inflow. Florida.

Area: 282
03090103 Western Okeechobee inflow. Florida.
Area: 918
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Table 3.--Hydrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states--Continued

i

REGION 03--Continued
SUBREGION 0309--Continued

ACCOUNTING UNIT 030902 Southern Florida: -The coastal drainage and
associated waters from St. Lucie inlet to -and

including the Caloosahatchee River basin, and
interior drainage south of the St. Johns and
Peace River basins, excluding the Kissimmee
River basin and interior drainage into Lake
Okeechobee from the north. Florida.

Area: 14,500

CATALOGING UNITS 03090201 Lake Okeechobee. Florida.

Area: 727
03090202 Everglades. Florida.
Area: 8,400
03090203 Florida Bay-Florida Keys. Florida.
Area: 1,230
03090204 Big Cypress Swamp. Florida.
Area: 2,710
03090205 Caloosahatchee. Florida.
Area: 1,420

SUBREGION 0310 Peace-Tampa Bay: The coastal drainage and associated
waters from the Caloosahatchee River basin boundary to

and including the Withlacoochee River basin. Florida.
Area: 10,000

ACCOUNTING UNIT 031001 Peace: The coastal drainage and associated
waters from the Caloosahatchee River basin

boundary to Gasparilla Pass. Florida.

Area: 3,610
CATALOGING UNITS 03100101 Peace. Florida.
Area: 2,420
03100102 Myakka. Florida.
Area: 606
03100103 Charlotte Harbor. Florida.
Area: 587

ACCOUNTING UNIT 031002 Tampa Bay: The coastal drainage and associated
waters from Gasparilla Pass to and including the

Withlacoochee River basin. Florida.

Area: 6,410
CATALOGING UNITS 03100201 Sarasota Bay. Florida.
Area: 428
03100202 Manatee. Florida.
Area: 375
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Table 3.--Hydrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0310--Continued
ACCOUNTING UNIT 031002--Continued
CATALOGING UNIT--Continued

03100203 Little Manatee. Florida.

Area: 217
03100204 Alafia. Florida.

Area: 434
03100205 Hillsborough. Florida.

Area: 678
03100206 Tampa Bay. Florida.

Area: 894

03100207 Crystal-Pithlachascotee. Florida.
Area: 1,290

03100208 Withlacoochee. Florida.
Area: 2,090

SUBREGION 0311 Suwannee: The coastal drainage and associated waters from
the Withlacoochee River basin boundary to and including
the Aucilla River basin. Florida, Georgia.

Area: 13,800

ACCOUNTING UNIT 031101 Aucilla-Waccasassa: The coastal drainage and
associated waters from the Withlacoochee River
basin boundary to and including the Aucilla
River basin, excluding the Suwannee River
basin. Florida, Georgia.

Area: 3,870

CATALOGING UNITS 03110101 Waccasassa. Florida.
Area: 936
03110102 Econfina-Steinhatchee. Florida.
Area: 1,930
03110103 Aucilla. Florida, Georgia.
Area: 1,000

ACCOUNTING UNIT 031102 Suwannee: The Suwannee River basin. Florida,
Georgia.
Area: 9,930

CATALOGING UNITS 03110201 Upper Suwannee. Florida, Georgia.
Area: 2,720
02110202 Alapaha. Florida, Georgia.
Area: 1,840
03110203 Withlacoochee. Florida, Georgia.

Area: 1,510
03110205 Lower Suwannee. Florida.
Area: 1,590
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Table 3.--Hydrologic unit codes, names, and drainage areas in Florida
and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0311--Continued
ACCOUNTING UNIT -031102--Continued
CATALOGING UNIT--Continued

03110206 Santa Fe. Florida.
Area: 1,390

SUBREGION 0312 Ochlockonee: The coastal drainage and associated waters
from the Aucilla River basin boundary to and including
the Ochlockonee River basin. Florida, Georgia.

Area: 3,650

ACCOUNTING UNIT 031200 Ochlockonee: Florida, Georgia.
Area: 3,650

CATALOGING UNITS 03120001 Apalachee Bay-St. Marks. Florida, Georgia.

Area: 1,180
03120003 Lower Ochlockonee. Florida, Georgia.
Area: 1,540

SUBREGION 0313 Apalachicola: The coastal drainage and associated waters
from the Ochlockonee River basin boundary to and
including the Apalachicola River basin and the drainage
into Apalachicola Bay. Alabama, Florida, Georgia.
Area: 20,500

ACCOUNTING UNIT 031300 Apalachicola: Alabama, Florida, Georgia.
Area: 20,500

CATALOGING UNITS 03130004 Lower Chattahoochee. Alabama, Florida,

Georgia.
Area: 1,300

03130011 Apalachicola. Florida, Georgia.
Area: 1,130

03130012 Chipola. Alabama, Florida.
Area: 1,270

03130013 New. Florida.
Area: 569

03130014 Apalachicola Bay. Florida.
Area: 266

SUBREGION 0314 Choctawhatchee-Escambia: The coastal drainage and
associated waters from the Apalachicola Bay drainage
boundary to the Mobile Bay drainage boundary. Alabama,
Florida.

Area: 15,000
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Table 3.--Hydrologic unit codes, names, and drainage areas in Florida

and parts of adjacent states--Continued

REGION 03--Continued
SUBREGION 0314--Continued

ACCOUNTING UNIT 031401 Florida Panhandle Coastal: The coastal drainage
and associated waters from the Apalachicola
Bay drainage boundary to the Mobile Bay
drainage boundary, excluding the
Choctawhatchee and Escambia River basins.
Alabama, Florida, Georgia.
Area: 6,060

CATALOGING UNITS 03140101 St. Andrew-St. Joseph Bays. Florida.
Area: 1,350 ‘
03140102 Choctawhatchee Bay. Florida.
Area: 699
03140103 Yellow. Alabama, Florida.
Area: 1,380
03140104 Blackwater. Alabama, Florida.

Area: 860

03140105 Pensacola Bay. Florida.
Area: 543

03140106 Perdido. Alabama, Florida.
Area: 913

03140107 Perdido Bay. Alabama, Florida.
Area: 313

ACCOUNTING UNIT 031402 Choctawhatchee: The Choctawhatchee River basin.
Alabama, Florida.
Area: 4,670

CATALOGING UNITS 03140202 Pea. Alabama, Florida.
Area: 1,550
03140203 Lower Choctawhatchee. Alabama, Florida.
Area: 1,560

ACCOUNTING UNIT 031403 Escambia: The Escambia River basin. Alabama,
Florida.
Area: 4,290

CATALOGING UNITS 03140304 Lower Conecuh. Alabama, Florida.
Area: 1,010
03140305 Escambia. Alabama, Florida.
Area: 780
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Site Characteristics

Site type.--A two-character code describes the type of water body sub-

ject to hydrologic data-collection activities performed at the site. One
code is contained in this report: GW. GW designates a well, defined as an
artificial excavation that derives some water from the interstices of rock
or soil which it penetrates and from which water can be withdrawn.

was

(©)

(D)

(0)

(R)

(T)

(U)

(W)

(X)

(2)

Site use.--The principal use of the well or purpose for which the well
constructed. The codes and their meaning are:

C - Standby emergency supply U - Unused

D - Drainage W - Withdrawal of water
0 - Observation X - Waste disposal

R - Recharge Z - Destroyed

T - Test hole

A general description of each well site use follows:

Standby emergency supply--A water-supply well that is only used when the
principal supplier of water is unavailable.

Drainage--A well constructed for the drainage of surface water
underground.

Observation--A cased test hole or well drilled for either water-level or
quality-of-water observations.

Recharge--A well constructed for or converted for use in replenishing
the aquifer.

Test hole--An uncased hole (or one cased only temporarily) that was
drilled for hydrologic, geologic, or hydrogeologic testing.

Unused well--An abandoned water-supply well or one for which no use is
contemplated.

Withdrawal of water well--A well that supplies water for one of the
purposes shown under water use (see following section).

Waste disposal--A well used to convey industrial waste, domestic sewage,
oil-field brine, mine drainage, radioactive waste, or other waste
fluid into an underground zone.

Destroyed--A well that is no longer in existence. The casing of some

destroyed wells has been removed, but most are plugged or filled. The
wells can be restored to use and, thus, resampled.
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Water use.--This code indicates principal use of water from the well,

in contrast to well site use, and are related to wells used for withdrawal
of water. The codes and their meanings are:

A - Air conditioning
- Commercial

- Dewatering

- Fire protection
Domestic

- Irrigation

- Industrial

- Public supply
- Recreation

- Stock supply
Institutional
- Unused

- Desalination
- Other

ZHID™MODQO
N

A general description of each water use at particular well sites

follows:

(a)

(€)

(D)

(F)

(H)

(I)
(N)

(P)
(R)
(8)
(T)

(W)

Air conditioning--Water used solely or principally for heating or cool-
ing a building.

Commercial use--Water used by a business establishment that does not
fabricate or produce a product.

Dewatering--Water pumped to drain a construction or mining site, or to
lower the water table for agricultural purposes. In this respect, it
differs from a drainage well that is used to drain surface water
underground.

Fire protection--Water from a well constructed and used principally for
this purpose even though the water may be used at times to supplement
an industrial or defense supply, irrigate a golf course, fill a swim-
ming pool, or for other uses.

Domestic use--Water used to supply household needs, but wells supplying
small quantities of water for one-classroom schools, turnpike gates,
and for similar installations are included.

Irrigation--Water used to irrigate cultivated plants.

Industrial--Water used within a plant that mahufactures or fabricates a
product.

Public supply--Water pumped and distributed to several homes.
Recreation--Water discharged for recreational uses.
Stock supply--Water used solely or principally by livestock.

Institutional--Water used in the maintenance and operation of
institutions.

Unused--Water is not being withdrawn from the well for one of the other

listed categories. A test hole, o0il or gas well, recharge, drainage,
observation, or waste-disposal well will be in this category.
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(Y) Desalination--Water used in a desalting process whereby dissolved solids
are removed to make water potable or suitable for other uses.

(Z) Other--Miscellaneous water uses not included in the other listed
categories.

Principal aquifer code.--An aquifer is a formation, group of forma-
tions, or part of a formation that contains sufficient saturated, permeable
material to yield significant quantities of water to wells and springs. If
a well taps only one aquifer, that is the principal aquifer. If a well taps
more than one aquifer, the principal aquifer is the one that yields the
greatest amount of water.

The principal aquifer codes and associated geologic names in Florida
are presented in table 4. The table listing is by "principal aquifers"
(Franks, 1982) as shown in figure 1. The principal aquifer component con-
tains a geologic unit code (up to eight alpha-numeric characters) for the
aquifer or rock unit supplying water to the wells. The numeric codes relate
to the geologic age of the aquifer as follows: 110-Quaternary, 111-
Holocene, 112-Pleistocene, 120-Tertiary, 121-Pliocene, 122-Miocene, 123-
Oligocene, and 124-Eocene. The alphabetic code relates to the name of the
geologic unit. The geologic unit codes for Florida are explained in
Hutchinson (1975).

Well depth.--The greatest depth, in feet below land surface, at which
water can enter the well. This is the depth to the bottom of the screen or
to the lowest perforation and is the total depth sounded after well
completion for open-hole or open-end wells.

Well diameter.--The greatest diameter, in inches, of the well casing.
This is usually the outside diameter of the well casing.

Casing depth.--The depth, in feet below land surface, of the bottom of
the casing in the well.

Casing material.--The material from which the casing is made. The
codes and their meaning are:

D - Copper P - PVC, fiberglass, other plastic
G - Galvanized iron S - Steel

I - Wrought iron Z - Other material

M - Other metal

Well finish.--The methods of well finish or completion and the nature
of the openings that allow water to enter the well. The codes and their
meanings are:

F - Gravel pack with perforations T - Sand point
G - Gravel pack with screen W - Walled

0 - Open end X - Open hole
P - Perforated or slotted Z - Other

S - Screen
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Table 4.--Principal aquifer codes and names for Florida

Principal Geologic
aquifer unit codes!?! Geological names?
Surficial 110NRSD Nonartesian sand aquifer
111HCPC Holocene-Pleistocene Series
111INRSD Nonartesian sand aquifer
112ANSS Anastasia Formation
112CLSC Caloosahatchee aquifer
112FTMP Fort Thompson Formation
112NRSD Nonartesian sand aquifer
112SDGV Sand-and-gravel aquifer
120LMSN Limestone aquifer
120NRSD Nonartesian sand aquifer
120S1LML Shell-marl aquifer
121PCPC Pleistocene-Pliocene Series
122BNVL Bone Valley Formation
122JKFB Jackson Bluff Formation
1221MSN Limestone aquifer
122MCSK Miccosukee Formation
122MOCN Miocene Series
Biscayne 112BSCN Biscayne limestone aquifer
Sand-and-gravel 120NFSG Northwestern Florida sand-and-gravel
aquifer
Intermediate 122ECMB Escambia Sand Member of Pensacola clay
122HTRN Hawthorn Formation
122SIML Shell-marl aquifer
122TMIN Tamiami Formation
Floridan 120FLRD Floridan aquifer
aquifer 123LMSN Limestone aquifer
system 123SWNN Suwannee Limestone
124AVPK Avon Park Limestone

! Geologic ages: 110-Quaternary, 1l1-Holocene, 112-Pleistocene,
120-Tertiary, 121-Pliocene, 122-Miocene, 123-Oligocene, and 124-
Eocene.

2 Names used by agencies to identify geological formations tapped
for water, not necessarily formal names or age designation recog-
nized by the U.S. Geological Survey. Formal formation names are
capitalized.
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A general description of each well finish follows.

(F&G) Gravel pack--A drilled or dug well that has a gravel envelope opposite
the part through which the water enters. Commonly, these wells will
be finished either with commercial screen (G) or with casing perfor-
ations (F) that are torch-slotted or machine-slotted.

(0) Open end--A well that is cased throughout so that water can enter the
well only through the bottom of the hole.

(P) Perforated or slotted--Well casing or pipe that has holes punched (per-
forated) or slots cut (slotted) to admit water. Light-weight galva-
nized well casing with pressed louver-type openings is perforated
casing, not screen.

(8) Screen--Commercial well screen manufactured for the purpose of admitting
water to a well.

(T) Sand point--The screen part of a drive point which is the lower part of
a driven well or may be used to deepen a drilled or dug well.

(W) Walled--A dug well in which the sides have been shored up with some
material.

(X) Open hole--A well that is usually cased below the depth of possible
surface contamination, slumpage, or into solid rock and that is
finished as an open uncased hole into the aquifer. A well belongs in
this class if the casing does not actually extend to the zone or
aquifer from which the water is obtained.

(Z) Other--Miscellaneous wells not included in the other listed categories.

Period of Record

The period of record shows the calendar year in which water-quality
data were first collected for the site (year began) and the calendar year
when collection of water-quality data was discontinued (year ended). If the
year ended column is blank, the site is active. Active sites in NAWDEX are
those for which data existed during the yearly U.S. Geological Survey's
automated indexing with the USEPA’s STORET system. For example, sometime in
1983, the NAWDEX indexing of the data collected in 1982 was accomplished
using the STORET computer files. 1f data were found for a site that was
previously indexed from STORET, the end date was set to blank. If no data
were found and the existing end date was blank, it was set equal to 1981,
the last year in which sampling was noted.

The tables in this report reflect a status of the U.S. Geological
Survey computer files as of October 1982, being accessed in November 1982.
Thus, the last end date shown is 1981. The report by Seaber and Williams
(1985) showsthe same end dates as this report because both reports used the
status of the U.S. Geological Survey's computer files as of October 1982.
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Type and Frequency of Water-Quality Data

Frequency codes indicate the intervals of time for which records of
water data are available. No ground-water quality data in Florida is
routinely collected on a continuous basis. Thus, all data in this report
are given a frequency code of (Z) which is the NAWDEX code for data
collected at an irregular or unspecified frequency.

A more complete list of frequency codes is given in Seaber and Williams
(1985), but, for the purposes of this report, a single frequency code of (Z)
is believed to be more accurate. This is because often the last data col-
lector anticipates a frequency and this is not always changed on file
updates. Thus Z, in this report, indicates only those characteristics that
were actually collected. A careful examination of the individual water-
quality records showed that all samples were collected on an irregular or
unspecified frequency, including one-time samples. All wells have samples
that post-date 1970. Some wells show no Z frequencies. These are wells for
which only physical or biological analyses are available and not for the
chemical characteristics listed in this report. The absence of a (Z)
indicates that information was not collected and is not available for that
particular constituent.

Water-quality data at each well site are usually categorized as the
following types: physical, chemical, or biological. All data listed herein
are for chemical characteristics. Although it is not feasible to list all
the chemical and other characteristics that have actually been measured in
water from the wells listed herein, this report serves as an indicator of
the type of chemical data being acquired at these potential ground-water
quality monitoring sites.

Physical and Biological

Physical and biological characteristics were measured for most of these
potential network wells and the frequency of collection may be found in a
related report by Seaber and Williams (1985). Physical water-quality char-
acteristics are those which pertain to the measurements of the physical
properties (temperature, specific conductance, pq, and suspended solids) of
water, as distinguished from the concentrations of chemicals present in the
water. Biological characteristics are usually not measured routinely in
ground-water samples, but may include bacteria and viruses.

Chemical

Chemical water-quality characteristics are those which pertain to the
organic or inorganic chemical constituents and properties of substances
present in water. Chemical constituents are usually expressed in milligrams
per liter or, for trace or minor elements, in micrograms per liter.

Dissolved solids.--Inorganic salts and small amounts of organic matter.

A general working definition of "dissolved" (as compared to suspended)
solids is anything which will pass through a 0.45-micron filter.
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Major ions.--Ions usually found in relatively high concentrations in
most natural waters. Major cations are calcium, magnesium, sodium, and
potassium; the anions are bicarbonate, carbonate, sulfate, and chloride.

Hardness.--Historically defined as a measure of the ability of water to
precipitate soap. Hardness in natural waters is primarily a function of the
presence of calcium and magnesium ions. Other constituents, such as iron,
manganese, aluminum, strontium, zinc, and free acid also cause hardness but
they are not usually present in quantities large enough to have any
objectional effect.

Hardness is normally expressed in terms of calcium carbonate (CaCOj)
and is often reported as "carbonate hardness," "noncarbonate hardness," and
"total hardness."

Silica.--The compound (SiO,) is widely used in referring to the
presence of silicon, in soluble and colloidal forms, in natural waters.
Amounts of silica are commonly reported in milligrams per liter of SiO,.

Phosphorus.--The gross measurement (total) of the element phosphorus
without regard to individual'species.

Phosphorus species.--The measurement of any compound containing the
element phosphorus commonly found in water, for example, organic phosphate
or orthophosphate.

Nitrogen.--The gross measurement (total) of the element nitrogen with-
out regard to individual species. Nitrogen in water in the form of nitrogen
gas is reported under the column heading "Other dissolved gases."

Nitrogen species.--The measurement of any compounds containing the
element nitrogen commonly found in water, for example, nitrate, nitrite, or
ammonia.

Detergents.--Applied to a wide variety of cleansing agents. Generally,
detergents are organic materials. Detergents are reported in terms of
milligrams per liter or as visual observations (suds on water) in terms of
severity values.

Other minor elements.--Those inorganic constituents not included in any
of the other components in the tables, such as the halides (fluoride, bro-
mide, iodide), the rare earths, and the transition metals (iron, manganese,
and so forth).

Radioactivity.--The gross measurement of radiocactivity (alpha, beta,
gamma) without regard to the radiochemcial species that produces the
radiation,

Radiochemical species.--The individual radioactive elements that
produce radioactivity such as: radium-226, cobalt-60, strontium-90, and
tritium.

Carbon.--The gross measurement of all of the carbon present without
regard to groups or species.
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Organic groups.--The presence of groups such as the phenols or the
menthols, rather than of specific organic molecules, such as chloroform or
DDT. Such results are obtained from the application of analytic techniques
such as mass spectrometry, nuclear magnetic resonance, and infrared
spectroscopy.

Pesticide species.--Includes insecticides, herbicides, fungicides, and
rodenticides. Examples are: chlordane; DDT; 2,4,5-T; and silvex.

Other organic species.--The presence of specific organic compounds,
other than pesticides, such as chloroform, polychlorinated biphenyls (PCB),
and formaldehyde.

Biochemical oxygen demand (BOD).--A measure of the quantity of dis-
solved oxygen, in milligrams per liter, required to stabilize the demand for
oxygen in a water sample, usually resulting from the process of micro-
organisms consuming organic matter and utilizing the available dissolved
oxygen in the oxidation process.

Chemical oxygen demand (COD).--A measure of the oxygen equivalent of
that part of the organic matter in a water sample that can be oxidized by a
strong chemical-oxidizing agent.

Dissolved oxygen.--Reflects chemical, physical, and biological
activities in the water.

Other dissolved gases.--Includes all gases except oxygen. Examples
are: mnitrogen, hydrogen sulfide, and methane.

Data Deficiencies

The scope of this investigation did not include field checking and
verification. The well records are as they occur in the NAWDEX anu WATSTORE
computer files of the U.S. Geological Survey, except as noted below.

As stated earlier in the report, six well selection criteria are listed
as "known" for the well to be included as a potential monitoring well: site
location, aquifer tapped, well depth, well casing, sampled since 1970, and
in the MWDI of NAWDEX and GWSI of WATSTORE computer files. It should be
emphasized that they are considered "known" because this information is
stored in the U.S. Geological Survey computer files. If the computer files
contained no information on these items, it was assumed that the information
was not known or available, even though the information may be available
elsewhere. For example, it may be contained in some report or other source
of information. 1In other cases, such as principal aquifer identification,
the information could have been derived from other data in the computer
files. For example, the principal aquifer could have been identified if
location and well and casing depth were known. This, however, was not done
for the purposes of this investigation in obtaining a list of the 1,846
wells.

Readers of this report who plan to use the wells cited herein as
monitoring wells, are encouraged to field check and verify the data in this
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report against original well and water-quality information. Despite
striving for accuracy, not all well information on file is always 100
percent reliable.

Some changes were made by the authors to the data listed in the
original files. Based on the assumption that entries for latitude and
longitude are accurate, corrections were made to county and hydrologic unit
codes. Except for principal aquifer, data under site characteristics were
not changed, because they were not checked in the field or against original
records. Many of the aquifer codes were entered in the past and aquifer
designation has changed over the years. The principal aquifer could be .
checked and verified in the office if location and depth and casing of well
were known. The principal aquifer identifications were changed
based on new information contained in reports by Franks (1982) and Miller
(1982a, b, ¢, d, and e).

Some changes to the data given herein will likely be made upon site and
well data verification during field checking. Possible erroneous entries
into the computer system may result in showing duplicate wells that are
actually only on a single well; thus, this report may contain data on
slightly fewer than 1,846 wells. This, and other data deficiencies, can be
resolved in all cases by field checking and verification.

Overall, a large percentage of the station description and type and
frequency of water-quality data is reliable. What is not may be corrected
through field checking and verification which is always desirable in any
case. The wells selected as potential monitoring sites have a great deal of
information available about them. Any incorrect information does not
detract from or alter the major purpose of the investigation which was to
select wells with background ground-water quality information that had
reliable and extensive station description information available. It is
anticipated that some wells included herein will be dropped and some other
wells added during the actual selection of monitoring wells. The actual
selection of wells as ground-water quality monitoring sites is a State of
Florida responsibility (Rodney DeHan, Florida Department of Environmental
Regulation, oral commun., 1982).
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DESCRIPTION OF POTENTIAL GROUND-WATER QUALITY
MONITORING WELLS BY QUADRANGLE

Included in this section are the listings by quadrangle sheet of the
1,846 wells identified as potential ground-water quality monitoring wells in
Florida. The number of potential monitoring wells in each quadrangle is
listed below.

Quadrangle No. Quadrangle No.
name of wells name of wells

Apalachicola 9 Orlando 350
Daytona Beach 96 Pensacola 360
Fort Pierce 90 Tallahassee 116
Gainesville 72 Tampa 80
Jacksonville 88 Tarpon Springs 165
Key West 1 Valdosta 32
Miami 126 West Palm Beach 261

Total wells 1,846

All quadrangles for the State of Florida are represented except for the
Dothan, Ala.,-Florida quadrangle, which did not contain any wells meeting
the selection criteria.

The actual quadrangle maps, at a scale of 1:250,000, are being pub-
lished as separate U.S. Geological Survey Water-Resources Investigations

Reports (see table 1 and fig. 2). A greatly reduced copy of the Tallahassee
quadrangle is shown on figure 3 as an example.

29

paye 3l Collows



VIVA ALI'TVAD-HILVM
JO AONANDAYA ANV ddAL

aordgad

SOLLSTYALOVIVHO LIS

NOILLVOO1

z 7 z| 2| 2| z|| ocet| sL6T||x S| v |v | #2 | au1dozt|a|m|mMo | |c000zTEO [T06ZV80 [ESESEZ |62T |7
z z zl 2| 2| 2| 2l | sce6T| sLet1l| X S| veT|v [ 00z | auzdozT |a (M |Mo | |TTo0ETEO 2500580 |8T6S62 |LEO €
z z z 2| 2| 2|| 6L6T| vL6T|| X S| ¥9 |9 | €6 | Nd9IHZZT|n|M|MD||cTO0ETEOD |€¥6EVBO |9v0S6T |L€0 [T
z z z zeet| zeet|| X | zet|o {ozz | awtdozT |0 (T (Mo | [€To0ETED |6TEST RO |8¥EVET €O [T
z z z| 2 ZL6T| TL6T|| X S a¥T302T |0 | (MO | [€TO0ETED |6EESHBO |ZVEP6Z |LEO |T
z z z| 2 ZL6T| ZL6T|| X § a¥1402T |0 | |M0 | |€T00ETED |9TESKBO |2¥EP6T |LEO |T
z z z| 2 ZL6T|| X S au1a0zT |0 |1 |M0 | [€T00€ETEO |PZESHRO |LEEP6T |LEO [T
z z z| 2 zL6t| zL6T|| X a¥130ZT |0 | |MO | |€T00€ETED |9TESHBO |FEEP6T |LEO |T
z z z| 2 zLeT| zL6Tl| X @¥140ZT |0 |I [MD | [€T00€ETED |9TESYR0 |22EP62Z |LEO [T
T /& /& /8/8
& s /§ /§/8
S S /39 /5/&
S /S § /8 /)8
& & S/ &
&/ &

000°092:1 P[RS
HJNVN dVIN

NOILLJIYIOSHd NOLLVLS

Y¥TODIHOVIVAVY

31
Puit 3% S—ul[ow&



VIVd ALI'TVAD-ILIVM
J0 ADNAINDIYA ANV ddAL

aorydad

SOLLSTYHLOVYVHO dLIS

NOILVDOO'1

Z 086T| 6L6T|| X I| 8C (8 | 96 QdT140ZT|0|N|MD | | TOTOBOED {602TTBO |TSL06Z [LTT |12

Z 086T( 6L6T|| X I| 06 (8 [ 0€ET | OSTOCTT|I|M|MD||TOTO80E0 (0TTCTIBO [8TLO6T (LTT (T

Z 086T| 6L6T|| X 00T |¥ | 9ST | QATIOCT [N |O (MO | [TOTOBOEO [TEETTBO [80L06C |LTT |0C

Z 2 b4 Z| Z) Z) Z|| YL6T| 696T|| X I/ ¥8 (€ | IGC | QUTAOCT |N|L|MD||TOCOB0EOD |LYOTTBO |L0LO6T [LZT |6T
Z 996T|| L O] 96 |C | GCT | SSNYCTT|D|M|MD|{TOZ0B0ED 6185080 {90906C [LZT |8T

2 2 Z| 21 2] 2]} 6L6T| 696T|| X I 0L |¥ | LOT | Q4TIOCT (N|{N(MD|[EOTO8B0ED (9CITT80 (0SG06T [LZT (LT

Z Z Z| 2} 2| Z|| 6L6T| 996T) | X S| 6£9|¥ | 00CT| Q4TA0CZT (N|O|MD | [EOTO80EOD [6CETTBO |I¥YS06C |LTT (9T

Z Z Z Z| 2] 2| Z|| TL6T| 9G6T|| X S| ¥6 |9 | TSE | QYTIOCT |N{Z |MD[|€E0TOBOED |6CETTBO |T¥S06C (LZT |9T

Z Z| 2] 2| 2|| 6L6T| 8L6T|| X S| 09T 00% | QITAOCT |I ([M|MD||TOTOB0ED |SCOCTBO |SE906C {LCT |ST

Z I86T| 086T|| X OTT(8 [ 09€ | QITJ0CT |I {M|MD||TOTOB0ED |S00CT8BO |BESO6T |LCT |ST

2 2 Z1Z( 2] Z]| 6L6T| 996T|| X I|9%C |V | 09C | QUTAOCT (0|O|MD | [EOTOB0EOD [0SLTTBO |VESO6C |LTT (VT

Z 2 Z Z| 2| Z2) 2|| 6L6T| 996T|| X I} S8 |V | YTT | Q4TI0CT (N |O{MD | [€E0TOBOEOD |OSLTTBO [FPES06T {LZT (VT
2 0861 | X 60T (8 | 94T | QUTIOCTT (I {M(MD [(TOTOB0E0 |BETTTIBO (CTSO6T (LZT (ET

Z Z 2 Z\ 2| Z| Z|| 6L6T| 696T|| X I| 06 |€ | 19T | Q4TJ0CT |N|L|MD||T0C080E0 |P¥¥0TBO0 |9G¥06C {LZT |CT
2 Z Z Z| 2| 2| Z|| 6L6T| 696T|| X S| €6 |t | T¥C | Q4TIOCT|N|O(MD||TOCTOB0ED [ECTOTTBO [L¥YV06C |LTT {TT

Z Z Z 212/ 2| 2)) 6L6T] S96T) | X I[9TE|¥ | 00L | QUTJOCT |0|O|MD[]|TOTO0B0E0 |¥TO0T80 |TSZ06C |LCT 0T
Z 2 2 Z| 2| 2[ Z]| 6L6T| 696T)| X II CL (€ | T¥C | QITJ0CT |0 |L|MD | |TOTOB0EOD |PECTTBO |0ETO6T {LZT |6
Z Z Z Z|Z| Z| Z|| 6L6T| 696T|| X S| L6 |t | T¥YCT | QYTJOCTT |0 (LMD (|TOCO0B0EOD |[E0V0OTBO (STTO6T |L2T |8
Z Z Z i zZ| Z| 2 €96T{| X S{ 00T 9T LO¥ [ A4TJ0TT MD | ITOTOBO0EO |YTIBTTB0 |CTOE06C |LTT |L
Z 2 Z 2 Z| Z| 2 €96T|| X S| G€T|9T| 96€ | QITI0CTT MD | |TOTOBOEO0 |LTLTTBO |€E0T06C (LCT (L
Z Z 2 Z zZl 2| 2 SG6T{| X S| 08 08¢ | QYTJ0TT MD | |TOTO08B0E0 |EC6TTBO |¥YSTO6C (LZT |9
Z Z 2 Z| 2| 2] Z|| 6L6T| 996T|| X I| ¥8 ¥ | 16 OSTOCIT (N |0 (MO | [TOTOB0EOD |6S0TT8O [T¥T06T |LCT |S
Z Z 2 Z2| 22| 2|] 6L6T| 996T|| X I| 2SC|¥F | 00S | Q4TAOZT (0|0 (MD|[TOTOBOEOD |[TEOTTBO [BETO6C |LCT |V
b4 b4 b4 2| 2\ 2| 2 €96T|( X S| 0TT 00€ | Q4T402T MD | {TOTOB0E0 (SO6TT8O [ETZ06C (LZT (€
Z| 2| 2| 2| 2| 2 Z| 2| 2 Z| 2| 2z| Z| 2 996T|| X S| €¥T (91| 54T | QITI0CT |d {M|MD | |TOTOBOED |PEBTTBO |9GT06C (LT |E

2 Z Z b Z| Z| 2 LTO6T|| X S| 0L 00€ | QITI0CT MD [|TOTOB0EO [0EBTTBO |ESTO6C (LTT (€
Z Z Z 7 zZ| z| Z LT6T|| X S| 0L 00€ | Q¥T40CT MD | |TOTOB0E0 |OEBTTB0 |ESTO6C |LTT |E
Z Z Z Z| Z| 2 LT6T|| X S| 09 00€ | Q¥140C1 MD | |TOTOBOEO |6T8TTBO |LETO6C-|LZT |E
Z Z b4 Z| 2] 2] Z|| 6L6T| 696T|| X S| L6 (€ | T¥T | QITIOZT (N |L|MD[[TOTOB0EOD [62L0T8O [62T06C |L2T [T
Z b4 22| 2) Z|| 6L6T| S96T(| X I|SOT|V | TTT | Q4TJ0CZT [N |O{MD|[TOTOBOEOD (0Z90T8BO [LOTO6T |LZT [T

¥ 4

$

mW
S

000°093:1 OBXS
HNVN dVIA

NOLLJTHOSHA NOLLVLS

HOV3ag VNOLAVQ

33



34

z 7] 2] 2] z]| 6L6T] 8L6T|| X S| 0¥T |8 | 087 | QUIJ0ZT |I |M|MO || TOTO80E0 |9282180 |2TTT6T |L2T |TE
Z OL6T|| L I|¥6 (€ | €ET | SSNYZTT|I|M(MD||TOZ080E0 |9T6S080 |LOTT6C |LZT |0E
z 2| 7| 2| z|| 6267 9L6T|| X 5| 96 |91| 0Tz | qutaozT |a |m|Mo | |T0Z080¢€0 [z590T80 |zE0T67 |L2T |62
2 6L6T| €L6T|| X I/ OTT |9T| 062 | QITIA0CT |d ([M[(MD | |TOZ080€ED |[FPEFYOTB80 |PCTT6C |LCT |8BC
2 z\z| 2 |z |z2|2 2 zL61|| x s| 00T| |00z | autdozt M | [10Z080€0 [TTFOT80 |2 TT6T |L2T (8T
6L6T| €EL6T}| X I| 90T |9T{ 0T | AJTJI0CT |d |[M|{MD||TOZ080EQ |SPPOT80 |TZTT6T |LZT {8¢C
4 2| 2| 2 4 212 2 CL6T|| X S| 00T 00C | QY1402 MD | |TOZ080€0 |6EY0T80 [6TTT6C |LCT |8T
4 22| 2 Z 721 2| 2 CL6T|| X S| 00T 00Z | Q414021 MD | (TOZ080€0 |92F0T80 |6TTT6C [LCT (8T
086T| 9L6T|| X I| TOT|(9T| 00C | QYTA0CT {d {M|MD ||T0Z080E0 [{SSPO0T80 |9TT1I6T |LCT |8T
4 2|2 2 4 2| 2| 2 CTL6T| | X S| 00T 00C | Q¥1d402T MO | 1TOC080¢£0 |87P0T80 |STTT6C (€80 (82
4 Z 2| 2| 2| 2|| 6L6T) 896T{| X I| TTT|9T| TTZ | A4TJ0CT |[d |M|MD |[TOZO0B80ED |90S0T80 {ETTT6T (LTI |BC
2 zlzl2 |z| |22z zL67)| X s|oot| |00z | autdozt Mo | [10Z080€0 [PSPOT80 [0TTT6Z |L2T [8T
9L6T|{X I|96 |9T| SSC | QYTIA0CT (d (M (MD||TOZ0OB0ED |9TSO0T80 {60TT6CT |LZT (8T
2 z\z| 2 |z| |z|2|z2 zL61|| % s|oot| |00z | autdozt M9 | |T0Z080€0 [5050T80 |80TT6Z |L2T |82
z 9.6T|| X S| 50T |91| 0Tz | auta0zT |a |M Mo | |ToZ080€0 [€250T80 |S0TT6Z |L2T |82
4 6L6T| CTL6T|| X S| TOT|9T| 0TZ | QYTJIOZT |[d |[M|(MD | |T0Z0B0ED |9ES0T80 [TOTT6C |L2T |8C
z z|z|2 |z| |z|z2|z zL6T|| x s|oot| |00z | autaozt Mo | |10Z080€0 [8TS0T80 |TOTT6Z |L2T |82
4 Z| 2| 2 4 22| 2 CL6T|| X S| 00T 00Z | Q914021 MD | |TOZ080E0 |SES0T80 {6S0T6C {LZT |82
4 2| 2| 2 4 2122 CL6T| | X S| 00T 00T { Q¥1402T MD | [TOC080€E0 |SZSO0T80 {6S0T6C {LCT |82
4 2|2 2 4 212 2 086T({ X S{ 00T 00Z | Q4T140CT MD | |TOZ080€£0 |SESOTB0 (PS016¢C (LCT |8C
z zlzld |z| |22z se6T||x |oot| |00z |awiaozt Mo | [T0z080€0 [s£50T80 |050T6Z |22T |82
4 2 2| 2| Z} Z|] 6L6T| GG6T|| X I|C2ST |9 | 86F | QITIOZT (N |OIMD ||TO0ZO0B0ED |Z0S0T80 |STOT6C {LCT |8T
4 4 6L6T| SL6T|| X S| 6TT |8 | 022 | QYTJ0CT (N |L MDD ||[€0TOB0EO |PTOTTBO [PO00T6C [LZT |LZ
4 €G6T| | X 90¢C |V | TPC | QYTI0CT (N |N|MD | [TOTOBO0ED [9TETTBO {6S606C (LTT |9C
4 086T| 6L6T|| X I|GGST|P | 89T | QUYTI0ZT (NN [MD ||TOTO80ED |90€EZTB0 |6S606C [LCT |9C
2 086T| 6L6T|| X CT |9 | €T | QUTJ0CT (0|0 |MD ||{TOTO80ED |0ZETTBO |87606C (LTT |9C
2 086T| 6L6T|| X S| SPT (9 | 06E | QITIOCT |I [M|MD | |TOTO80E0 {82Z02T80 |0T606C |LCT |SC
2 6L6T| €EL6T|| X I|S6 |¥ | 00T | QITI0CT(N|O|MD||TOZ080E0 |9¥80T80 [Z¥806C (LZT |VC
2 OL6T(| L D[ 8TT|T | 0OET | SSNYZTT|I [M|MD ||[TOZ080E0 |[TF#LS080 |9T806T |LTT |EC
Z 2 4 2 2| 2| 2] 2 996T| (X S|O0TT |8 | CPT | DSTOCZTIT (d |M|{MD ||T0Z080E0 |6ETOTB0 |60806C {LZT (2T
SIS/ S S S OITSIISSISS) & ) & S LS ) S & $ £ /8/&
58 T IS SIS & ) & STES S By & g /§ /§/5
S /e SIS > 3/ a5/o /S & & S /5SS & 7S K & S L% >
S/ QIS SISSSISSSSIS ks S ) & NN YRS S S $
7S 45 7S/ ) & ) S & VS o S & 0/ 8
&5 | B LS5 5 ) S LS § s S S $ /8 $/$
1S ) SIS SIS NS S S S &S & D o & )&
S/ Sl /S 3 )8 Y N/ s s
$7/2) /% &7 &S S RS & S € Y S
/% S £ & /& & d
))& )% & $ &
&) & fe & & 000'053:1 91805
agooay ANVN dVIN
VIVA ALITVAD-HAIVM O d SOLISTHHLLOVYVHD ALIS NOILVDO1T HOV3E VNOLAVA
J0 AONANDIAYI ANV ddAL

NOILdI4OSdd NOILVILS




7| [z 2z 7 z 5967 | X 1] 8 |8 | GeT | autdozt|1|m[mo[[t0T080¢0 [0v0ET80 [Ss6T6T [L2T [L¥
z z| 2| 7| z|| 6L6T| 8L6T|| X S| 8TT|8 | 587 | au1d0zT|I|M|MD||T0TOBOED [T¥OETBO |TSBT6T |L2ZT |OF
7| |z zz) 7| z 996T|| X |8sz|9 |08z | awtaozt|n|o|Mo | [zoT080€0 [0Z95T80 |0¥LT6T |€80 |ST
z z| 2| 2| z|| 6261| 8267T]| X S| 06 |8 | SL¥ | auTd0zT{I [M|MD||c0TO80E0 |TFLT TR0 [208T6T |L2T (¥
2| || oset| 626T|| x s{ 00T |¥ | 06T | a0zt |n|n (Mo ||coTOBOED |8ELZ T8O [LELTOT [L2T |¥¥
z| |z 2| 2| 2| z|| 1,61 TL6T|| X S| 06 |8 | 002 | auTa0zT|d |M|{MD||T0Z080E0 |9¥E0TBO [9¥9T6T |L2T [€¥
77| 2 7| |z 7|z z) 2| 2 996T|| X |s8 |v | 59T | awtdozt |n|o Mo ||z0T080€0 [005ST80 [009T6T [€80 [2¥
z 7| |z z|z| 2| z|| 66T 6961 | X 1| Z8 |¢ |zvz | auTd0zT |n|L|MD | |T0Z080€0 |0S60T80 |€2ST6T |L2ZT [T
z| || oset| 6261|] x I|zoT|zT| 085 | a¥Td0zT|I [M|MD|{TOTO80€E0 [9092T80 [STST6Z |LZT |0Y
z z| 2| 2| z|| 6261 826T|| X S| 56 |9 | 09¥% | a¥Ta0zT|I |M|MD ||T0TO80E0 |TEIZTBO |€2ST6Z |LZT [0¥
z z| 2| 2| 2| 6261 826T]| % s| s€T|8 | szz | a¥Td0zT|I |M|MO ||T0TO80E0 |8%92180 |¥0OST6Z |LZT |0V
086T| 926T|| X |z6 |8 |0zz | au1a0zt|d |M|MO ||T0Z080E0 |L¥Z0T80 |62VT6Z |LZT |6€
z 9l6t||x |v8 |8 | stz | awtaozt |a (M (Mo ||T0ZzOBOEO [SvToT80 |[STHT6T |L2T |6€
z Z 22|zl z 696T|| X D 08 |z | 0€T | awTaozT |u |M|Mo | |T0Z080EO [LECOTSO |TOVT6T |L2T |6
z| || o861| 626T|| % S| 6ST|8 |00v | awTa0ozT |1 [m|MD | |T0TO80€E0 |2292180 [zEVT6T |L2T BE
z 2| 2| 2| 2|| 626T] 596T|| X S| 9TT|¥ | 05T | A¥TI0ZT|T |M|MD||TOTO80ED |0TLTTRO |TEFT6T |LZT |8E
z| || os61| 626T|| % s|stT|8 | 59v | auTaozT |1 |M|MD||T0T080€E0 |0ZLTT80 |SEETET |L2T [8E
086T| 846T||X |08 |¥v [0ZT | a¥1302T|n|n (MO ||T0OTOB0E0 |9€8ZT80 |PTET6T |LTT |LE
z 7| |z z{z| 7| 2|| 6,61 696T|| X I|¥8 |€ | ovz | w10zt |n|L|Mo||T0ZOBOED |8BEIOTBO |coETOZ |LTT |9€
z z|z| 2| z|| 66T 826T|| s S| 08 |v |06 |OsTOozTT|H|M|MD||T0TO80E0 |LETETBO |85TT6Z |LZT |SE
086T| 926T|| X I| 96 (8 [ 09T | auta0zT|d |M|MD||T0Z080€0 |6220T80 [SSTT6Z |L2T |PE
086T| 96T | X I|¥0T|8 | 02T | au1a0zT|a |m|md ||T0Z080€E0 |LE20T8O |ZSTT6Z |L2T |vE
7| || 6c6T| 9s6T|| X 1| seT|0T| 08z | auTdozT|d |M|MD |[T0Z080E0 |¥2€0T80 |6€TT6T |L2T [€€
2| || 6L6T| ss6T||x I|€8¥|z | 005 | awTaozT |n|o|MD |[102080€0 [90%0T80 |€ETT6T |L2T [€€E
z GS6T|| X I|OTT|OT|0TZ | Q¥T0ZT |d |M|[MD | |T0Z080ED |90¥0T80 |0ETT6Z |LTT |E€
z ze61|| x s|oot| |ooz |auidozt M9 | |T0Z080€0 [0SE0T8O [0ETT6T |LTT €€
£L6T|| x I| 60T |0T| ToZ | @u1aozt (a (M (Mo ||{T0zO80ED [LTvOT8O [9zTT6T [LTT [€€
z zLe1]| x s|oot| |00z | qutdozt M | |T0Z080€0 [SOY0T8O [9ZTT6Z |LTT €€
ss6T|| 0 |SeT|9 |seT | autdozt |nfo (Mo ||z0T080€0 [SZ65TRO [STTT6T |€80 |2€
v961|| X I|z6 |v |0sz | awtdozt |1 |M|Mo ||T0TO8B0ED [ST6ZTRO |82TT6T |L2T |1€E
YIS U % IS & 75/
%%%%%@M%%%%% s BEs) § S /& /s/$
S/o/Q/ /)&% S/ S N
S S SIS 5 S $ & S /°/&
S /S5l S & 7Y S $ 8 /S/ 8
S SIS ) £/
S N S S
/S /5% &/ & S S
s /% &/ S @/ o
57 3 &/ &) §
G 57 S/ /5 §
£5 &% 5 &) 000'052:1 9[e9S
AWVN dVIA
SOLLSIYALOVEVHO LIS NOILVOO1

VIVA ALI'TVNO-4ALVM
J0 AONANDIAYI ANV AdAL

aoradd

HOV3g VNOLAVA

NOILATYOSHd NOILLVLS

35



v4

2

&
4357208
SEBRP

8 S ondy
> g QIO ‘?4 70&‘50
> & % o
&0 %%W%& Q%
2E B 90 Y0 5:-905
S Ry 0 %ny
= 2 E540540
2< b Cb%%
(g ‘S"l P()j A/b’o
a% 43, 2930570

: NN
Z & NSl
<H LG Lo,
& < 2 S e
B Qplatand
= S’Qfo 3 O& %)
(=}

=]

—

-]

&

&

2121212 |2

STATION DESCRIPTION

GW|/W| P} 112NRSD | 100 ({10/100 |S G |}1971

W
& comMmmm
= NS CRR
B oo
9 A~
5 b
S U =) = =
-4 Mmoo N g
o N N-HNN
< -
= 0
&}
] cor~MNM
=~ AN OO
Yt —
w
ZZ2ZZa
punwunauwn
HEESEE
T3 3
N MmO m
NANNNN
A
=)
@]
EEEzER
wgwww
-
g coococo
4 —~NNNN
[ coooco
< S383833
QO Mmenmnmnon
S *?Q cocooco
Q. S wnwnn
%, cuwnininin
07 — -
W
prpmpepn
F, cocooco
%%, CoOM~M~MN
Lp [QoNaN
NSNS
g, NNNNN
(25} N
Z NNNNN
%» Q% ™M 00N
%, Jlommmmm
M@ Scoococo
© O O O) OV
%quvv

50{ 035] 292826| 0811458} 03080201

DAYTONA BEACH
MAP NAME
Scale: 1:250,000




Z Z Z| 2 GI96T|| X W| LV GTT | SSNVYCZTT MD | |€0Z080€0 |SOTC080 [€29CLZ [TTIT (P T
Z 4 Zl 2 GI96T|| X W| LV 26 SSNVZTIT MD | 1€0C080€0 |TOTZ080 l6T92LZ (TTIT |¥T
Z 4 Z| Z G96T| | X W| ¥ €6 SSNVZTIT MO | |€0Z080€0 |TOTZ080 {9T9ZLZ JITIT (v
Z Z Z| Z G96T|| X W g9 GOT | SSNVYZTIT MO | |€02080€0 |8202080 [26SCLT [TTT (¥
Z Z Z| 2 G96T|| X Wj 09 00T | SSNVZTIT MD 1 1€02080¢€0 [£€0TZ080 |0GGCLZ |TTIT |PT
z VA 7| z S96T|| X W| 59 S0T | SSNVZTT MO | {€0Z080E0 [6502080 [066ZLZ [TTT |vT
Z ¥4 bAA G96T|| X W| 99 GOT [ SSNVZTIT MD | [€02080€0 2602080 |06S2LZ [TTT (¥1
Z 4 Z| Z G96T|| X W| 9 GOT | SSNVZTIT MO | |£02080€0 |L¥02080 {09SZLZ |TTIT |#T
Z Z Z| Z G96T|| X W 99 GOT | SSNYZTIT MD | 1€02080€0 |¥¥02080 |0GSZ.LT [TTIT |¥T
Z Z Z| Z G96T|| X W| 99 GOT | SSNVYZTT MO | [€0Z080€0 (0€02080 (LYSTLZ [TTIT (¥1
VA z 7| 2 G96T|| X W 9 G0T | ssNvzTT MO | |£02080€0 |£¥0Z080 |p¥SZLZ [TTT [¥T
4 Z Z| Z G96T|| X W| &9 GOT | SSNYZTIT MD | [£0Z080€0 |0£02080 |T¥STLT [TTIT (PT
4 2 Zl 2 G96T(| X W 09 00T | SSNVZTT MD | |€0Z080€0 |FT0C080 |6€GCLT |TTIT |PT
Z Z 7| z G96T| | X Wl 99 G0T | SSNVZTT MD | |€02080€0 [2T20C080 (9€G2LZ |TTIT |¥T
Z Z Z| Z G96T[| X W| ¢9 G0T | SSNVZIT MO [ |1€02080€0 (0202080 {9€S2LZ |TTIT (PT
Z Z Z| 2 G96T|| X Wl 99 GO0T | SSNVZTI MD [ {€0Z080€0 |0€02080 [E€STLT [TTT (¥T
4 Z Z1Z) Z) Z|| 6L6T| 896T|| X GZ9 |2T| 628 | Q¥TJI0ZT (R |M|MD | |ZOT060€0 |S€67 080 |0EBTLZ (€60 |ET
z TS6T|| X S| 96% |9 | ST6 | QUTA0ZT (I (M |MD |(|Z0TO60E0 |9TTSO80 [PTSTLZ (€60 (2T
Z TG66T| | X 9T% 19 | 00L | q9T40CT [I |M|MD ||TOT060E0 [€59G080 {6EPTLT |€60 |TT
Z ZL6T| L96T|| X GLY (9 (TS6 | QUTJIOZT [N (M |MD | (ZO0T060€0 (LOOS0B0 (EEVTLZ (€60 (0T
Z €G6T| | X S| TT9|9 | 8¥¥T) QUTI0CT |I M |MD [JZO0TO060€E0 [OFVPV080 (0VETLT |E60 |6
Z Z|2|12]2 8G6T|| X S| 9%Z |9 | ¥Z8 | NUIHZZT I [M|MD ||€0T060€0 [P2SS080 |8%80LZ |E¥0 |8
z €56T|| X 1]2Z8z |9 | 9L | NuIHZZT|S |M|MD ||€0T060€0 |SOSOTS8O |L¥S0LZ |€%0 |L
Z Z| Z Z| 2 CL6T[| S S} ST GET | OSTIDTTIT MD | 1202060€0 |BEZE080 |9C2¥0LZ |G80 |9
Z Z| 2 7212 2 CL6T|| S S| ST GCT | JSTDCTI MD | |20Z060€0 |€ZTE080 |1ZTEOLZ |S80 |G
Z| 2 ZL6T|| S S| STt GCT | DSTOCTT MD | |202060€0 |800€£080 |8BZC0LZ |S80 |V
Z| 2 CL6T|] S S|eTT GZT | D81D0ZT1T MD | 120Z060€0 |TSLZ080 [TSTOLZ (980 [€
Z|l 2 CL6T|| S S|ST1T GZT | DSTOTTI1 MD | |202060€0 |PS82080 |8¥T0OLZ |80 [T
Z| Z CL6T|[S S|ST1T QZT | OST1DZT1T MD | |20Z060€0 |6¥8Z080 [0500LT [S80 i€
VAR ZL6T|| S S|ST1T GZT | DSTDTTIT MD | [20Z060€0 |¥S92080 |0500LZ (580 (T
LS &F & %%% 4 5 £ S/ &
V&S s RES) § ) s ) §/S)S
SIS & L) 8 S g /5/&
s/ & ) & ) S )8 S/
& /&) F & O & o'/ &
&/ & 2 & S/&
Av.v{ > L) IS & >
&/ & S S
AR A S
s £ mw
Q &)
o S
& & 000'052:T :2[38
HNVN dVIN
addd1d I¥0d
VIVA ALITVAD-NALVM oo,mmmm SOLLSTHALOVIVHD HLIS NOLLVOO'1 2
J0 AONANDIYL ANV AL

NOILAIYOSHd NOILVILS

37



VIVA ALIIVAD-4AILVM
JO XAONANDIYA ANV AdXL

aoryiad

SOLLSTHHLOVHIVHD ALIS

NOILLVOO'1

Z 4 Z| Z| 2| Z{| 6L6T| 696T(| X S| 99T |G | G9TT| AYIJOCT (N (N [MD|[E0Z0BOEOD |STEZO080 (6EO0¥LZ (T90 {€£2
2 2 z2l 2| 2| 2 696T|| X S| €42 |8 | 096 | QUTIOZT (I |M[MD||€E0C080E0 |€ESSZ080 [800¥%LZ |T90 |22
Z Z| Z| Z| Z|| OL6T| OL6T|| L O 6S [T | 8S SSNVZTT |n|O|MD [ |€E0Z080€E0 |Z¥SZ080 |Z¥6ELZ |T90 (22
7 086T| 8L6T|| X S| 0TC |¥ | CEY | QITIOZT |V |{M|MD | |TOTO60E0 |9€ETZTBO |PZ6ELZ |SOT {TC
Z Z) Z| Z| Z[| OL6T| OL6T|| L O €9 (T | 99 SSNVZTIT|Q|{O|MD | |€E0Z080E0 |SEEZT080 (LEGELZ |T90 |02
2l 2 Z Z| Z| Z| Z|| 086T| 9L6T|| S S| 6% |[OT| 6L SSNVZTIT|d |M|MD||€E0Z080E0 (6TPZ080 |LO6ELZ [T90 |02
b4 GL6T| SL6T|| S 4] 8T |2 | €2 TANHZZT |0 |O|MD | |[TOTOOTEO |6E£E9ST80 [6S9ELZ |6V0 (6T
Z|| 086T| SL6T|| X 00€ |OT| OOET| AYTIOCT (d [M[MD | [TOTO60E0 |8COETB0 |L09ELZ |SSO |8T
b4 Z Z|Z| Z| 2 696T|| X S| T¥C |8 | 088 | QITIOZT [I {MIMD 1 1€02080€0 {TZ0E080 [TOSELZ |T90 |LT
b4 Z Z| 2 0L6T||{ X W 08 OTT | SSNVZTIT MD | [€02080€0 |ETTZ080 |TTI8BZLZ |TTIT |9T
Z 2 Z| 2 0L6T|| X (39 OTT | SSN¥ZCTT MO | |€£02080€0 (80TZ080 |TT8ZLZ [TTT (9T
Z b4 Z| Z 0L6T|| X W 29 OTT | SSNYZTT MD | [€02080€0{90TZ080 |TT8BZLZ |TTT |91
b4 Z Z| 2 0L6T|| X W S9 OTT | SSNVZTT MD | |€£02080€0 |TOTZ080 |TT8CLZ [TTT |9T
2 Z Zl 2 OL6T| | X W| CS GOT { SSNVYCTT MD | |€£02080€0 6502080 (TT8ZLZ |TTT |9T
2 Z Zl 2 0L6T| | X W 28 GOT | SSNYZTT MD | 1€02080€0 |0S02080 |TT8ZLZ |TTT (9T
Z 4 7| 2 0L6T|| X W €9 GOT | SSNWZTT MD | |€£02080€0 |E¥Y0C080 (TTBZLZ |TTIT |9T
Z 2 Z| Z 8961/ | X W| 86 TOT | SSNVYZTT MD | 1€02080€0 |TOTZ080 [LELZLZ |TTT |ST
Z Z Z| 2 896T|| X W 19 OTT | SSNYZTIT MD | [€0Z2080€0 |TOTZ080 [0€ELZLZ |TTT |ST
Z 2 Z| 2 896T| | X HW| SS 90T | SSNVZTT MD | |€E0Z080€£0 |TOTZ080 (82LZLZ |TTT |ST
2 Z zZ| 2 896T|| X W 09 00T | SSNVZTT MD | |€0C080€0 |TOTZ080 {0ZLZLZ |{TTIT |ST
Z 2 Z) Z £96T|{ X W 8% GTT | SSNVZTT MD | |£E0C080€£0 |TOTZ080 [LTLZLZ |TTT |ST
b4 4 zZ| 2 G96T|| X H| 0G 0ET | SSNVCTT MD | IZ02060€0 |TOTZ080 {90LZLTZ |TTIT (ST
Z Z Z| 2 G96T|| X W| CS GCT | SSNYCZTT MD | |€E0C080E0 |650C080 [€E0LZLZ |TTT |ST
Z Z Z| 2 G96T|| X W| 0S TZT | SSNYCZTT MD | [€02080€0 |TOTZ080 {20LCZLT |TTT |ST
2 b4 7| Z G96T|| X W| €9 LTT | SSNYZTT MD | |£02080€0 |TOTZ080 |[2S92LT [TTIT |ST
z Z Z| Z G96T|| X Wl €9 GTT | SSNYZTIT MD | 1€0C080€0 |TOTZ080 |059CL2Z |TTT |ST
b4 4 7| 2 S96T|| X HW| C9 OTT | SSNYZTT MD | 1£0C080€0 |TOTZ080 |6€9CLT |TTT (ST
Z Z Z|2 S96T|| X W| 85 LTT | SSNNCZTT MD | |€0C080€0 |TOTZ080 |LE9TLT |TTT |ST
Z Z Z| 2 S96T|| X W| LS OTT | SSNNCZTT MD | {€£02080€0 |TOTC080 [6C9CLC |TTT (FPT
4 ¥4 Z|Z G96T| | X W| 9F CTIT | SSNYZTIT MD | [€0C080€0 |TOTZ080 [9C9CLT [TTT |PT
3 /& /& /S/3
o s /& /&/8
& 2 3 <> v
S S /S /¥/F
g /& <
e /S & /& JO/S
) & mw mw
& /&

000°093:1 9828
HNVN dVIN

NOILLJIYOSHA NOILVLS

AO¥3Id Id0d

38



39
page Y followy

7|2 |2 27| z| 2} 7| z|| 086T| 6L6T|| X | 00T|€ | 2€¥ | QITIOZT (I (M|MO ||£0Z080ED |SE6E0B0 [8¥6SLZ |600 (TG
z 7| Z 996T|{ X S| 0€Z |02} TZ6 | AYTIOZT MO | [TOTOOTED {ZSLSTBO {LT6SLZ [SOT [0S
4 Z Z| 2| 2 0L6T|| X S| GLE €09 | A4T302T MD | ITOTOOTED |8095T80 {6€8GLZ |SOT |6V
2 2| g SL6T|| X S| TLT|0Z| 299 | @¥dT1d0zT MD | TOTOOTEO |8T9ST8O |TT8SLEZ |SOT [6%
2 6L6T| 8L6T|| X If8TT|9 | €2S | @U4TIOZT (I |MIMD | TOTOB0EOD [SETS080 [TEBSLZ 600 8V
z 6L6T| 8L6T|| X I| ¥TT|9 | S69 | A¥TI0ZT |S [M{MD [|TOTO80ED |0TZS080 [¥ELSLZ [600 (8%
z z ARAR 0L6T||X S| 65 |[9 |SST | NULHZZI MO | [TOTOOTEO [E€ZSTBO |TZLSLE [SOT |L¥
Z Z| 2 CL6T|| X S| LTZ |0Z{8Z8 | A4TJI0CT MD | [TOTOOTEO [BOLST80 (0TLSLZ |SOT (9%
z 6L6T| 8L6T|| X S} 922 |9 | 09G | AITIOZT |4 [M|MD | |TOTO60E0 [8TTZTRO |¥E9SLZ |SOT [S¥
2 6L6T| 8L6T|| X I|02ZT|9 | T6T | NMLHZZT |S M |MD | TOTOB0E0 [E¥TSO80 [0E9SLZ |600 |b¥
z | 2 6L6T| 9L6T|| X S| 882 |v | 00v | QITIOZT |H [M|MO | |TOTO60E0 [0ZETTRO {6095LZ |L60 [E¥
Z 6G6T| | X D[ GLT|€ | 022 | NILHZZT |H (M |MD [ |[TOTO60€E0 [OT¥ZT80 LEVYSLTZ |SOT (ZF
z| |2 z| 2] 2| Z|| 6L6T| 9L6T|| X I|66 |¥v |00Z | NIIHZZT MD | |TOTOOTED |S¥LETBO [90¥SLZ [SOT |T¥
4 Z| 22| 2 SL6T|| X S| OGT |ZT| 0GOT| AAAVYZT [0 |L (MD | |[TOTOOTEOD |ZPTST80 |YTESLZ [SOT |OF
z z| 2| 2| 2|| 6.6T| v£6T|| X S| €vZ |y | 0TE | N4IHZZT |n|O|MD | |TOTO80ED |LOEOTSO |22ZSLZ |L60 [6€
Z 4 Z| %) % 2| SL6T| SL6T|| X S| Z6 (¥ | L9T | NILHZZT (O |0[MD | |¥0C00TEOD |ZZ9ST80 |6505LZ |SOT |8€
z 7| 2| 2| 7| 2| 2| Z z| 2| 2| 7| 2|| 186T| 086T|| X 4| 85 |0T| STL | A¥TI0ZT |n|¥ MO ||TOTOOTED |{97¥STRO [LOOSLZ |SOT |LE
Z SL6T| SL6T||S a| LT |z {2z | aSUNZIT|n|O|MD | [TOTOOTEO [STESTBO |Zv6¥LT |SOT |9¢€
7 7| |2 7| 2| 2| 2| 2|| 6L6T| 8L6T|| X Il 0ZT|9 | €€Z | NIIHZZT |I |M|MD | [TOTOB0EO |¥E6¥080 |LS8¥LT |T90 |SE
b4 6L6T) 8G6T|| X S| 6%T|€ | L6T | NILHZZT {4 |M|[MD | [TOTO60€E0 (0Z92T80 [9%8¥%LC |SOT |¥E
X S| 68T |¥ [ 00€ | AITIOCT (0 (O |MD | |TOTO60ED |EOETTRO |STBYLZ [SOT |EE
X |O0ST|v |00% | QUTJOZT |H|M|MD ||TOTO60EQ [EYTTTIBO |908¥LT |L60 |Z€
2 I/ 9T {9 [ €z |AopasziT|n|O(MD||TOTO60E0{8¥L0T8O |9¥v9¥LE [L60 |TE
X Ij0ZZi€ [0¥9 | QITIAOZT |H|M|MD||E0Z080ED |0E9E080 |SEIYLLZ |T90 |OE
X Dl €2 (8 | T€¢ | NYIHZZT |0 |4 |MD | [TOTOOTED [ZTESTBO |9¥S¥LZ |SOT |62
X d| €z {S | 2Tz | N4IHZZT |0 |4 |MD ||TOTOOTED |TS8Y T80 |90S¥LT |SOT |82
X d| 6Lz |9 | T18 | A¥'TI0ZT |0 |A|MD | |TOTOOTED |PYEYTRO [TOV VLT |SOT |L2
X S| ¥Z¥ |21 0202| Q¥TI0ZT |0 |0 |MD | |€0Z0BOED |SSZZ08O [902+LT |T90 |92
X I/ €9 (8 | 09T | N¥IHZZT|n|n|MD ||TOTOOTED |€00ST8O |LET?LT |SOT (ST
X S| TTz|v | S€9 | A¥TI0ZT |n|N|MD ||€0Z0BOED |0592080 [9TT¥LT |T90 [vT
£ @ﬂ. b.wd. .Vﬁi[& Jlmo J»wu &I £ OO &
S § sy § /)5 /8§ /s/S
o/ & A A S g /8/&
/)& & S/ S S &S S
Q N & & S & & Q .W‘
S A & R2 & o/ &
&/ & & S /&
3 S s
& 3 5
& v
N 0
o) O
3 §
& 000°052:1 :2[eos
HNVN dVIN
g0¥3Id I¥0d
VLVd ALITVOD-4ALVM QOM-NH& SOILSTHHALOVYIVHO H.LIS NOILVDO'1
J0 ADNANDAYA ANV AL

NOILAIYOSHA NOLLVLS




zZ| 7 7 7| |2 2z 2z 22 2 9961[| x |15 |v [z2 | aundozt{n|o|mo|[80z00Tc0 [0ZE0Z80 |0Z8062 [£80 j0Z
z| |z z| 2| 7| 2|| 6L6T| 996T|| X | <8 (9 |oTT | aund0zT |n|o|MO||80Z0OOTED |0520280 [0T8062 (€80 (02
2| 2| 2 Z 20 2| 2] 2| 2| 2| 2 2| 6L6T| 996T|| X 8¢ |2 | 9P ASUNZTT (A |O|MD | |80200TE0 [LSPTZ80 [6E£L06C €80 |6T
z| |2 7| 2| 7| 2|| 6L6T| 996T|| X |9¢ |z |09 | asuNziT|n|o|MD||z0TO80E0 |208TZ80 [£29062 |€80 (8T
Z| 2| 2 Z 20 2| Z) Z| Z) 2) 2| 2] 6L6T| 896T|| X 06T (9 | 08T | QITJOCT{I | M|MD||80200T¢E0 |8%L2280 |¥T906C [€80 LT
7| 7| z z| |2 z|z| 7 2z 2 2 9967 (X |¢¥ ¥ | €6 | aurdozt|n|o|mMD||80Z00TE0 |6052280 |L¥¥062Z |€80 |9T
Z 2 21 Z) Z) Z|] 6L6T| 996T|| X se (2 | #9 qQiTd0C2T (N |OiMD | |80200TE0 |806TZ80 |TCF06T €80 |ST
7| 7 g Z A 2|z 2| 2| 2| 7| 2 996T/| X |6z |v |08 | agrdozT{n|o|MD|[80200TE0 [0T60280|00%06Z [€80|¥T
72 2t 2 4 72| Z| 2| 2| 21 2| Z| Z|! 6L6T| 996T|| X I| OF (¥ | 09 aQITJ0ZT{N|O(MD||80Z00TE0 9061280 |CTE06C [€80 (ET
Z b4 Z| 2| 2 Z|| vL6T) PL6T|| X I| LE |ET| L9 @ITIOZT (LN |MD||80Z00TEOD |TTETZB0 |8EC06C [€£80 (2T
Z 2| 2| 2| 2|| vL6T| ¥L6T|| X I| 8% (€T} L£€ | QITI0OZT |L|N[MD||80Z00TED |{TTETZ80 |8EZ06T €80 (2T
z z| 2| 7| 2{{ 626T| 996T|{ X I| ZTT|9 | 06T | @ITJ0ZT (0|0 (MO [{80Z00TED (8052280 (ZTE06Z |€80 [TT
2 2| Z| Z| 2[| 6L6T| 896T|| X I| 29 |C |28 ag1doZT (0|0 |MD||80200TE0 80462280 |L2Z06C |[€80|TT
z 6,61 8267 | X S| 901 |z1| ¥21 | a¥1d02T |a|M|MD||80Z200TE0 |0S522Z80 |v2Z06Z |LTO |OT
z| 2 2 z z| 2| 2| 2| 2| 2| z 896T|| X | TLT|¥ | 06T | au1d0ZT (n|0|MO|[80200TED (0262280 |9TZ062Z |LT0 |6
z z| 2| 2 2|| T261| TL6T|| X | 6% |¥ | 2S | aurdozT|d|M|MD|]|80Z00TE0 |ZTZPZ80 [S0Z062 |SL0 |8
z 2| z| 7| 2| 7| 626T) TL6T|| X | 6% |9 | 66 | ad1d0ZT|a|M|MD|{80200TE0 |€TZ¥2Z80 [€0Z06Z |SL0 |8
72| 2| 2 Z 2| 2| 2| Z, 2| 2| Z|| 6L6T; 896T|| X I| 19 |¥ | T8 QITJOZT |N|O|MD||80Z00TEO [0EETZB0 |ZETO6T €80 |L
7l 7 2 z z| 2| 2| z| 2| 7| 2| 6267 9961|| X T{ 0% ¥ | 0L | a¥1d0zT|n|o|MO||80Z00TED [0280Z80 [0€T06Z [€80 |9
2| 2| 2 Z Z| 2| 2| 2] 2| 2| 2 996T|| X I|29 (¥ | L9 41401 (N|O(MD|(80Z00TED |T¥POE280 |BTTO6C {SLO |S
4 2] 2| Z| 2[| 646T| 996T|| X I| ¥8 |9 | 92T | @94T40Z2T N[O (MO {[80Z00TE0 |TTLECZBO [ZTTO06Z |SLO |S
z 2| |z|z| 2 2|| ozet| oLeT{| x ol 82 [z | 09 | awdozT|H|M|MD||80Z00TED [826£280 |82T062Z |LTO |b
086T| 8L6T|| X S} 29 {9 | 00T | A¥4TJ0ZT (d[(M[MD|[(80Z00TE0|S00%Z80 |ETTO06Z [LTO |¥
z z| 2| 2 2(| 626T| TL6T|| X | 6T [€ |85 | auyrdozT{n|o|MD|[80Z00TEOD [SO0¥Z80 |L0OTO6Z |LTO |b
z 7| 2| 7 2|| 6,6T| 9967 | X 1| 6T [9 [ s¥ | a¥y1d0ZT|n|0|MD|[80Z00TED [0T6TZ80 |90T062Z [€80 |€
086T| 8L6T|| X S| €% |9 | 06T | QY4TA0ZT |d|{M|MD||80200TE0 |SFPOFZ80 |LTTO6T |LTO |T
6L6T| TL6T|| X | 8T |€ | vz | asunztt|n|o|{MD||80Z00TE0 |602F280 [$TTO62 [LTO |2
TL6T) TL6T|| X 8 € | 0o¢g ASYNZTT (0O |MD|180200TE0 |TVYI¥C80 |L¥006C [LTO |2
696T|| X S| €5T|0T| 8€2 | a0zt MO | |80Z00TE0 |S$2£2280 |S¥0062 [LTO [T
€L6T|| x S| tzT|ot| ¥81T | aundozT M5 ||80Z00TED |0€L2280 |€€0062 [LTO |T
« g sy & /8 /8588
S eEsy & /) F /) F/5/S
SIS s /& /5/¢
L/ & S S S
& (A S S & S/ &
A~ & & %
o & [ &
s
mw
S
S
& 0000821 ‘9808
ANVN dVIN
VIVA ALFTVOS-HALVM il SOLLSIMALOVIVHO dALIS NOILLVIO'1 dTIIASANIVD
JO ADONANOIYA ANV AdAL

NOILLJIYOSHA NOLLV.LS

41



z z[ 2] 7] z[| 6.61| 0961 [ x o[ 88 [v [ €61 | aynaozt [uu{mo|[zotos0¢c0 [c0LTZ80 [PSLE62 [T00 |68
7 2| 2| 2| z|| 6.6T| 096T|{ X | 29T |v |zZz | a¥1402T (H|[M|MD {(Z0TOBOEO [TOZTZBO [€ZLEGT {TOO [8E
z z 2| 2| 2| 2{| ¥L6T| 096T|| X I|sS |¢ | T8 | a¥1d0zt|n|0|MD |[z0T08B0EO |8ESCZBO |2¥SE6T (T0O |LE
z z| 2| 2| 2|| 6L6T| 096T|| X |08 |p {0TT | a¥1a02T |H [M|MD ||z0T080€0 |SESTZBO [TOEEGZ {T0O |9
zl 17 |z| 2| |z LL6t|{x slze |v |18 | ay1aozt Mo | |201080€0 [£752Z80 |L0ZE6Z |T00 |G
7| |z z|z| 2| z|| 6L6T| 096T|| X |25 |v |ss |autaozt Mo | |z0T080€0 |ST6TZ8O |TSTEEZ |T00 [¥E
7 zlz| 2| z|| 6.6T| 096T|| % |09 |z |99 | aw1aozt |u|m{Mo ||zoT080€0 |L090780 |0Z0EsZ |TOO |s€E
z 7z 7| 2 096T||X |ss |v |29 |au1dozt|a|m|mo||zotos0¢0 |919T2Z80 [0TOE6Z [T0O [2€
2l 1z lz| |z |z 8L6T||X S| €9 |p | 2L | @utaozT MO ||s0z0TTED |6€25280 |L56Z6C |SL0 |TE
086T| 8.61|| X S| 8c |8 |vor | aytaozt |n|n{mo ||80z00TE0 |9T9zT80 |[sTEC6Z |SLO |0t
z 7 z|z) 2| z|| 626T| vL6T|| % 1|89 |v |16 | auidozT |n|o|mMo ||toToTTED [TTPEZSO [0T6T6T |SL0 |62
7| 2| 2 7| 12 z\2l2l 2zl 2 g96t||x |ov |¢ |os |awrdozt | |M|mMo||c0T080€0 |0020280 |00pT6T |€80 [T
z 7| z 7| 2 LL6T|| X W| S8 0¥T | QETI0ZT M9 | |ToTO8B0EO |T00TZ80 |TZ2T62 |€80 |L2T
7| 2| 2 z| (2l 2z|z|2zlz]2 2 996T|| X |0z |v | 0¥ | adndozt|n|o|Md||zoT0B0E0 |0SPOZBO |0TET6T |€80 |9¢
z 7| z 7| 2 8L6T|| X W #OT 0€z | @u1d0eT Mo | |T0TO80EO |12S0Z80 |TTTI6T |€8O |92
z 7| 2 7| 2 Le6t|| x W ss ovZ | a¥TdozT Mo | |ToTO80E0 |TZS0Z80 |TZZT6T |€8O |92
7| 2 7| |4 z| 2| 2} 2|| 626T| 9L6T|] X S| 0%T |ve| 8T | adTa02T |a [M|Mo ||z0TOBOED |L2S50280 |STZT6Z €80 |9z
z| |2 |z |2zl 2 2|| tiet| T6T| % S| 058 |9z €80T| aurdozT |N|mM|MD | [zoT0BO0EO |SSL0ZBO |FOZTET |€80 |ST
7| 7| 2 2| |2 2|22 2|2| 2 2|| 6L6T| 896T|| x 1| T9 |v | 06 |ad1dozT|n|o|Mo ||z0TO80¢ED |L2S0Z80 [0¥TT6Z |€80 |PE
z 7| |z z| |2 z| |2|z|2| 22| oset| 6L6T|| x 1| 90T |81| 005 | auTa0zT {n|a|mo ||zoT0B0€ED |€€90280 |LTTT6Z |€80 |vT
A A 21 2| 2| Z]] 6L6T| 996T| | X ¥€ |9 | T6 QidT1402T (N |O|MD||20T08B0ED |0090C80 |0TTT6C (€80 (W2
7| 2 6L6T| 696T|| x 1|05 |otT|8s |au1dozt |nla|Mo ||zoTo80¢€0 [se80z80 [9zTT6Z (€80 €7
z 7 |z 2| |2 z| |72zl 2| 1861/ 086T|| X |59 |9T{ v1z | aa1d0zT|n|a (Mo ||z0T080€0 [L5L0Z80 |STTT6Z |€80 €2
7| |z z| 2| 2| 2{| TL6T| Z96T|| X S| 61T |0Z| sS5¥ | auTdoz1 [a (M (Mo ||zoTOB0EOD (9080280 [00TT6Z (€80 |€2
7| |z 22| 2| 2| 6L6T| 996T|| X I|vLT |9 {Z6T | a¥T1d0zT 0|0 ([MO ||z0TOB0OED [0STOZ8O [0ETT6C (€80 |22
z|z| 2| z{| 6L6T| 896T|| x I|vzT |9 | €sT | auTd0zT 0|0 (MO |{z0TOBOED [00TOZBO [00TT6T (€80 (2T
7 7zl 2 z| 2| 7| 2 996T|| X I| 0ST|v | LLT | a¥TdozT |a (M |MO||z0T08B0E0 [00T0Z80 [00TT6Z (€80 (2T
z z\z| 2| z| 2| 7| 2 896T|(X |09 (¥ {98 |au1dozt|n{o|MO||z0T08050 (ETE0C80 |{£S606T (€80 (T
22| 2| z|| scet| sLeT|( X |8y |€T{ 29 | a¥idozT |I|n|Mo |{80Z0OTEO (90€0Z80 (8E806T (€80 (0T
ZI| Zl 2] Z[| SL6T| SL6T|| X Sy |€T| O¥Z | QUTA0CT (L |0 (MO | |80CO00TED (LOEOTZBO |L£€806C (€80 (0T
Y SLE) § /& /& /S8
§ L) & e /5 /S
S s/ § 3 Y /5
RS S S &
& 2 & (2] (& & Q W‘
&) N & QO \%d
mw & /&
<
S
S
I~
S
& 000°083°1 (€95
HINVN dVIA
VILVA ALFIVAD-HELVA QO,%mm—m SOLLSTYALOVYVHD 4LIS NOILVOO'1 ATTIASANIVD

J0 AONANDIYL ANV AdAL

NOILJI¥4DSAd NOLLVILS

42



VILVd ALI'TVND-4ALVM
J0 AONANDAYL ANV AdAL

aorgad

SOLLSTHHLOVEVHD LIS

z z| |z| |z 9L6T||x s|vot |v |62zT |autaozt Mo | |90z0TTE0 (0852280 |[TOLS6T [S2T |oF
z 2| |z| |z LL6T||X s|oit |v |80z | autaozt [u | o | |90zoTTE0 [800TZ80 |0TrS6Z |L00 |o¥
2 z| lz| |z 9L6T||x s{os |v |e8 |awtaozt 45 | [50ZOTTEO (289280 [pT0S6Z (190 o
2 z z 2| |z|zlz|z|2|| os6T|6L6T||x |68 |8 |91 |@umaozt |nla |uo ||coTosoc0 |[zz00z80 |s0Er6z |L0T |E¥
z 7|z z|z|z cL6T||X w|o6T| |o00s |autdozt M5 | [z0T080€0 |LT8T280 [cE2r6e [T00 [o¥
z 7|z z|z|z cL6T||X w|osT| |ses |autdozt M5 | |20T080£0 |LT8TZ80 |LzZ¥62 (100 [27
7 z 7|z z|z|z sL6T||x w|68T| |Tzs |autaozr Mo | |z0T080£0 |LT8TZ80 [sTz¥62 (100 [2¥
s.61||x wlost| |ozs |autaozr Mo | {z0T080€0 [TELTZ80 [cTZ¥62 [T00 [27
GL6T||X S| 08T |rz|02zS | Q10T |a M [MD | (Z0T080E0 [TELTZ80 602762 (100 27
9s6T||x S|ss |v |59 |aumdoer MO | |S0Z0TTED |PESSZ80 [SETV6C (17O [T7
LL6T]|% S|ss |r |59 |awtaozr Mo | |s020TTE0 |0£55280 [sETr6T [T90 [T#
TL6T||% 1|€LT |og|ozot| autdozt |a |u o | |zoTos0g0 [8T6TZ80 [2¥8E62 [T00 o¥
NS 3 $ £ /&/&
S £ 5 s /§/8
s sy 8 S S /35/3%
A /D S (&
/Y S S & /o /&
& o § S/ 8
3 &/ &
&
5

000021 o[eds
ANVN dVIN

NOILLVOOT

NOILLAIYOSHd NOILVLS

ATTIIASANIVD

43

P“ﬂ‘e' UKy %“awi



z 2] z 6L6T| 8L6T|| X S| €0T |z1] 9T0T| au1a0zt |1 |M|Mo[|c0T080¢c0 |€S58€T80 [€09TO0E [T€0 |6T
z 646T) 946T|| S D/ Tz |T | Sz | aS¥NOTT (n|L|MD||€0T080€0 |TTEETS0 ICOSTOE [TEO [T
z 7| 2 6L6T| 9L6T|| X D| S8 |z | SOT | NSWI0ZT |n|L [MD ||£0T080€0 |[TTEETR0 [€0GTOE {TEO (8T
z z| z 6L6T| SL6T|| X S| 0Ly |0T| LG8 | QUIJ0ZT |d |M|MD | |€0T080€E0 |STEZTBO |LSPTOE |60T |LT

7| 2 6L6T| 9L6T) | X 9| soT|e |[0€9 | au1dozT |a |M|MD | |€0T080€0 |ZELETSO |TPSTOE |TEO (9T
z 7 596T| | X S| s0s 0LTT| a¥130TT MO [ |€0T080E0 (0ZLETBO |2SHTOE {TEO {9
z z| z 6L6T| 9L6T|| X D/ 28 |z | TOT | NSWI0ZT .n!|L |MD||€0T080£0 [ZT#ST80 |z2¥TOE |T€0 |ST
z| 2 6L6T| 8L6T|| X o] 89T |¢ (885 | a¥1dozt |H M |Mo |[c0T080E0 [vEE7T80 [6EETOE [T€0 7T
z| z 6L6T| 9L6T||d o ¥8 |z |¥6 |NSwIozT|n|z|Mo|[|c0T0805£0 |SeyvT80 [cEETOE [T€0 [vT
7|z 6L6T| SL6T|| X S| s9¢ (01| 088 | au1dozT |a M |Mo ||c0T080€0 [LE€€2T80 |PZETOE (60T (€T
z 656I]| x S| 0os 00Z1| Q414021 MD | |[£0T0B0E0 [PSSETBO |FEETOE |TEO |21
2]z 6L6T| 9L6T|| X S| 825 |9 | 65L | a¥IJ0ZT [I |M|MD ||€0T080E0 [SEFETSO |6ZETOE |TEO |ZT
Z z z| 2 6L6T| 6L6T|| X D| ¥8 |€ | v05 | a¥1J0ZT |H |M|MD | |£0T080E0 |PSPETBO |TFZTOE |TEO |ZT
z| 2 6L6T| 9L6T|| X D| 50T |€ | 9bs | QUTI0ZT |H |M{MD | |£OTOS0E0 |62LETSO |PETTOE |TEO [TT
z| 2 6L6T| 6L6T|| X D/ €9 |€ [ 66€ | auTdozT |a|M|MD ||c0T080€0 joczpT80 [€¥TTOE [TEO [T
2| 2 6L6T| 9L6T|| X 9| 92T |¢ | szs | auzaozt |H |M|Mo | |c0T080£0 |TSLETRO [SETTOE {T€0 |6
7| z GL6T| SL6T|| X |sev|v | ovs | aa1dozT |n|n|Mo||coT080€0 |SELET80 |02TTOE |TEO |6
z 6,6T| 946T||S 9| 5T |1 |61 | asaNotT|n|L|Md||c0T080€0 [FEEETSO |TTTTOE |TEO |8
gzl z SL6T| SL6T|| X S| 0zv |€ | szs | a¥1dozT |H |M|MD | |€0T080£0 |8PSET80 |TZOTOE |TE0 |2
zZ| 2 8L6T| 6L6T|| X | L¥T|c | €87 | au1dozT |H M |MD | |c0TO80€0 |€€2€T80 |8v600€ |TEO (9
XS QETJ02T |H M (MO | |E0TOB0E0 |ET6ETB0 |6E600€ |TEO |S
X s QdTT30ZT |H |M MO | |E0TOBOEO [8Z6ET80 |EZ600€E TEO0 |S
X 9 QUTA02T [H M |MD | |€0TOB0ED [EVOETSO [£Z800E [TE0 |¥
X 9 @302 [H |M|MD | {€0T080€0 [62,£T80 [80600€ |TE0 |€
X 9 aa1402T 4 (M |Mo [ |€0T080€0 |€79€T80 [2T800E |TEO €
X 9 a¥13021 |H M MO | |[P0Z0L0€0 [TS6£T80 [80600€ [T€0 (2
X 9 ad1d0zT [H [M MO | [€0T080€0 [806€T80 [zT800¢ [T£0 (2
X D 914027 [H (M |MD | |€0T080€0 [ST6ETS0 [80800€ (TE0 [T
X S a¥T1402T |H [M|MD | |€0T080E0 [0ZYETS0 [£L0800€ |TE0 |T
X 9 a¥T130ZT |H |M MO | |€0T080E0 [0TFETS0 |T0800€E |T€0 (T
3 & S /8 /L
S/ /5 /58
S & s /9/&
S & (% ~
S & o/ &
N & o /&
3 S/
S &
s
S
000°05:T :9[e9G
ANVN dVIN
VIVA ALITVOD-HALVM QOﬂm@m SOLLSTYALOVEAVHD ALIS NOILLVOO1 JTIIANOSAOVL

J0 XAONANDIYA ANV AdAL

NOLLATHDSHd NOLLVLS

45



7| 2 GL6T| SL6T|| X | 675 |7 | Sp9 | aaTd0ZT |n|M[MD ||€0T080E0 |TPEFTBO |2ZTZOE |TEO |6€
7| 2 6L6T| 9L6T)|d D] €9 |z [sL [AoaszTT|n|L|MD [[coT080E0 |LEECETSO [ETTZOE |TEO |8E
2| 2 6L6T| 9L6T||X D|¥8 ¢ |[v0s | aa1d0zT T [M([MOD [[€0T080E0 (LVPZT80 |0STZOE [TEO |LE
FARA 6L6T| 9L6T|| X S| €TT (8T| TTOT| QUTJOZT |d (M [MD [ (€0TOB0E0 {TPHTTBO [8S0Z0E [TEO0 [LE
z| 2z 6L6T| 9L6T(| X 9| 60T (€ [ 626 | QITIOZT (D (M (MO [ [€0TOBOEO [8ZTETHRO (TSOZOE (TE0 (9€
7| 2 SL6T| SL6T|| X S| 005{z | 009 | QITIOZT [D|M|MD ||€0T080E0 |9ZTETBO [6V0Z0E |TEO 9E
2 2|z SL6T|| O S| 8.5 |8T| #T8 | QITIOZT |d |M[MD | {€0T0O80E0 |BESETBO |ETOZOE [TEO |SE
VA 7|z 6L6T| 9L6T||X 9|€9 |z [¥8 | TWIsSozT |n|L|MD |{70Z0L0OEO |ZTPSTS0 |€00Z0E |TEO j¥E
AR 6L6T| 9L6T|| X 9|88s |c 089 |au1dozT |H |M|MD | [€0T08B0E0O [Z0TSTB0 [8S6TOE |TEO |EE
2 7|2 6L6T|GL6T||X S|oTv [€ [€zs [au1dozT |H M |MD |[€0T080E0 {9082T80 |556T0E |TEO |2€
A 7|2 6L6T(8L6T{|X D|9ZT (€ |0¥S | AITIOTT (H [M [MD | (E0TOB0E0 [LETETEBO [9Z6TOE |TE0 [TE
22 6L6T|SL6T|{X S[0LS[0Z|¥0TT| Q¥TIOZT |d (M [MD | (€0TOB0E0 |SFSETRO [S00T0E ({T€0 [0€E
722 6L6T| 9L6T||X |s8¥ |v | 989 | au1a0zT |n|n (MO | |€0T080E0 |629€ET80 |STHTOE |TE0 |0€
Z Z 722 6L6T|6L6T)| X D] TZ |€ |68S | Q¥T30ZT |H |M |MD | |€0T080E0 [Z¥9ET80 |TT6TOE |TE0 |0E
2 72|z 6L6T|8L6T||X |z8S |y |S69 | a¥130ZT |L|M (MO ||p0Z0LOEO |OVPETBO |8YBTOE |TEO |62
Z 7|z SL6T| SL6T|| X S| z0S |8T| 962 T| Qu1a0ZT |d M [MD | |€0T080E0 [006ET80 [6TBTOE |TEO (8T
2 6L6T| 9L6T|| X D|¥? |z |S6 |NSWIOZT| |L|MD||c0T080€0 [0S8ET80 (908TOE [T€0 (82
722 6L6T| 9L6F{| X D| ¥y (T [L9 |NSWIOZT| (L (MD||€OT080E0 [0G8ET80 (908TOE [EE0 (8T
VA z| 2|2 6L6T| SL6T||L al o9t (z | TOY | NSWI0ZTI |n|O (MO |[{E0TO80EOD {0SBETS0 |908TOE (TE0 (8T
2 VAR 6L6T| 9L6T|{X O|¥y |z |78 | TIWIS0ZTI |n|L (MO |[E0T080E0 |TE9FTBO |8SLTOE [TE0 (L2
72|z 6L6T| 9.6T||X aloze |z |9ze | TwiszzT |n|o (MO [{€0T080E0 [TEOHTBO |8SLTOE |TEO |LT
z|z 6L6T| GL6T||X S|ves |8T|500T| auTa0zT |a [M (MO | [€OTOB0ED [SO9ETB0 [ZSLTOE [TEO [9T
zlz GL6T| SL6T|| X s| 9Ty |8T| L9ZT| au1d0ZT |@ M |MD | [€0T0O80E0 [0S0ETB0 |SZLTOE [TE0 ST
2 7|2 SGL6T| SL6T||X 8| 56S (8T 65zT| au1d0zT | |M [MD | [€0T080€E0 [SZTEYTBO |SS9TOE |TE0 (T
2 L96T|| X W|O¥E 919 | Q¥140ZT MD | [€0T080E0 [655ZT80 [TOLTOE [TE0 (€T
LL6T|| X W ad1d40zT MD | [€0T080E0 [2552T80 [069TOE |TE0 (€2
SLET||X S a9T40ZT |d M |MD | {€0T080E0 [ZTBZTS0 |FTLTOE |TE0 |22
9L6T||d © TTWIS0ZT |0 |L [MD | JEOTO080E0 |TPLTTBO |L¥9TOE |TEO (2T
6L6T|| X S ag1402T |0 |N MO | [€0T0OB0E0 [LTPETBO {829TOE |TE0 |TT
8L6T||X S ad1402T |1 |M |MD | |€0T080€0 |0TOETBO {£09T0E [T€0 (0T
o) $ /& /& /8/8
S < < S /9
& 8 5 S/
QO N (g J@ =
& § § /o/&
Q @O‘ % &
&/§
0000521 988
HWNVN dVIA
TTIIANOS
VIV ALITVAD-HALVAM Qormmma SOLLSTYALOVIVHD ALIS NOILVDO'1 ITITANOSHDVL

J0 XONANDAYA ANV AdAL

NOILJI¥OSHd NOILLV.LS

46



Z|l 2 SL6T| SL6T| | X 269G (92| TI9TT| QYTJIOZT [N |M[MD | |P0Z0L0ED {STLZT80 |ESOVOE [680 |85
zZ| Z GL6T| GL6T|] X S| 06G5 (92| 090T| QITIAOCT [N ([M|MD | [¥0Z0OLOEOD |SO0LZT80 [TYOPOE (680 {8S
Z zZ| 2 6L6T| SL6T|| X 90T [ZT| 9TOT| AITIOZT (O |M |MD | |SOCOLOED |PTLZT8O [SEVEODE [680 (LS
AR A 6L6T| 9L6T|| X D{ 68 |Z |GOT | NSHT0ZT LMD | |E0T080E0 |[E06€ET80 [SEBZOE [TED |96
AR GL6T| GL6T|| X Ol 96 |€ | 069 | QITI0ZT |H [M|MD | |€0TO80E0 |[OZTYT80 |LS9Z0E |TE0 ISS
2| 2 6L6T| 9L6T|| X D] 92T (€ | 09G | QYTA0CT |d |[M (MDD | |EOT080E0 [CO9% T80 [L¥9Z0€E [TEO |PS
zZ| 2z GL6T| GL6T|| X D SOT |€ | 08G | AYTIOZT |H (M |MD | [EOTO080E0 [TPVYET80 [LVYITOE {TEO |ES
A4 6L6T| 9L6T|| X Dl 0L (T |88 NSW1I0ZT LMD [I€0T080E0 [0EEETBO [€€920€E {TEOD (26
4 712 6L6T| 8L6T|[ X D] S8 |9 | €SL | GITAOCT |N [M|MD | |€0T0O80E0D |OFPEETB0 |€£SSZ0E |TEO |CS
Z Z Z| Z|| SL6T| SL6T|| X D| 0TS |9 (029 | AITIOCT [d [M|MD | [€E0TO80E0 |8GSPT80 |ZESTOE |TEO [TS
2| 2 6L6T| 9L6T|| X D| GOT |€ | 096 | QUTJIOCT |H M [MD | |E0T080€0 |09GZT80 [8Y¥Z0E |TEO [0S
A4 6L6T| 9L6T|| X 6bY (v | Z¥L | AITIOZT (0|0 (MDD ||€0TOB0EO |PESZT80 |T¥PVT0E |TEO [0S
4 A Z Z| Z| Z|| 6L6T| SL6T|| X D) SOT [€ | 88S | QYTI0ZT [d |[M(MD | |€0TOBOEO0 |8YTETBO [8EVZOE [TEO [6F
Z Z| 2 6L6T| 9L6T|| X D 86 (2 | ZTIT | NILHZZT [ |L|MD||€0T080E0 |OT6¥ T80 [LZVZ0E [TEO [8F
FARA 6L6T| 9L6T|| X GOT € | 096 | QITAOCZT {H M MD | |€0T080E0 |6€0ET80 |STHZTOE |TEO |LY
YARA 6L6T| 9L6T|| X S| SOT |€ | 0VS | QITIAOZT [H (M |MD | |€E0T0B0E0 |SSSTT80 |ZTVZ0E |TEO (9F
7| Z GL6T] GL6T|| X S| 02T |€ | ¥0S | QUTAOTT |H |M|MD | [E0T080€E0 |96SZT80 |€E0¥Z0€E |TEO |9F
A Z| Z| Z|| 6L6T| ¥L6T|| X I| LZ¥ |OT| O00T| QYTJ0ZT (d |M|MD ||€0TOB0ED |[LPSZTBO [6€EZ0E [TEO (9F
Z bARA 6L6T| SL6T|| X Dl 823 (¥ | 999 | QITI0ZT (A [M|MD||€0T080E0 [SEIETB0 [6TEZO0E [TEO [S¥
VARA GL6T| GL6T|| X S| GLS |{ZT| 000T| QITI0ZT {d [M|MD | |€0T080E0 |6Z9€ET80 [TSZZ0E |TEO [S¥
Z| 2 6L6T) 9L6T|| X D] GOT |€ | 9¥S | QUTAOZT |S|M|MD | |¥0Z0LOED [{8¥9VT80 |822Z0€E |TEO VY
4 Z| 2 6L6T| 9L6T|| X D/ SOT|€ | OTL | AITI0ZT (H |M|MD | {#0Z0LOEOD |9EVETSO0 (¥22Z0¢€ [TEO [EY
Z| 2 6L6T| 9L6T||d O] T¥ [T | T9 TWIS0ZT |0 |L |MD | |€0T080E0 |[TEYZTBO [STTZO0E [TEO0 |2
bARA 6L6T| 9L6T|| X D ad1d02T|d |M|MD | ]EOT080E0 |YEYZT80 (80220€ [TEO0 |2
Z Z| zZ| 2| Z{ 2| | 6L6T| GL6T|| X S QITAQZT (I iM{MD1€0TO80E0 (#CO0ET80 |PSTZOE |TEO |TIY
Z Z| 2 6L6T| SL6T|| X D QdTJ0ZT (H|M|MD | |]E0OT080E0 |8582T80 (0TZZ0E [TEO |OF
Z| 2 6L6T) 9L6T}| X O @ITAOZT (I (M |MD | {E0TO80E0 |8T8ZT80 |8ETTOE |TE0 |OF
Z| 2 6L6T| 9L6T| | X D QITJIOZT [H|M|MD | |EOTO80E0 (6EFPFT80 {LOZZOE [TEOD |6E
3 S /& /S/3
& < o S/Q
& & & /N
& S & S
$ & & Q /&
2 & mw %W
& /&
000'082:1 *9[eoS
HNVN dVIA
VIV ALFTVND-HALVM Qor.“m@m SOLLSIYHLOVAVHD HLIS NOILVDO1 ITTIANOSMOVL

J0 AONANDIYA ANV TJAL

NOILLJIIDSHd NOLLVLS

47
Pyt 49 Collows



TYPE AND FREQUENCY OF
WATER-QUALITY DATA

PERIOD
OF

)]
~
(=)}
~-
@€n
&} [v=
[l ~
@ 2
E <
2 o
Z —
g = =
5| S =
-] = -
Q| E =
g2 @ =
- 2
) &
= ~
& 3
B [=)
@ B
&
g g
= 8
§ S
S S
q N
a
o
—
3
&
OQlj ©
g, &
Qooi E
Yo, 410005;
3 5 Ty |3
BEg— JO?.—a
258
=22
Q_‘..
Bl<
:::235
L

Z (21212

49
Yyt SU Wl [ow




7| | 2|z 2z 72 7| |z 2|zl 2|z 2|z 2|| cc6T| Te6T|{| X S| 09 |z |19 |NosazTT|n{o|MD||z0z060€0 |0T62080 [0E62ST (520 (BT
7| | 2|7 2|2z 2 z| |z| 2|z 2| 2|2 2 2| cL6T| TL6T|| X S| Sv [z |9y | NOsSEzIT |n|0|MO||z0Z060E0 |0T62080 [0€62ST (520 [T
z| |z 2222z 7| | 2| 2|2 z| 2| 2| 2 2[| cLet| TL6T|| X S| s¢ [z |9¢ | wOsazTT |n{o|MD|}z02060£0 |0T62080 |0E62SZ |S2O [P
7| |27z 222 2| | 2| 2| z| 2| 2| 2| 2| z|| €61 TL6T|| X S ZZ |¢ |€z | NOsazTT|n|{O|MD ||Z0Z060E0 [0T62080 [0E625C [SZ0 |FT
7| |27 7 27 2 z| |2| 2|22 22 2 2|| eLeT| TL6T|! X S| 2T |2 | €T | NosgzTT|n|O|MD |{Z02060E0 |0T62080 [0€625C {520 |1
7| |22 2 222 7| |z z] |2 2|2 2 z||{ cLet| zL6T|| X S| 19 |2 | 19 |mMosgzTT|n|o(MD ||z02060€0 |0T62080 |62625C |520 |¥T
70 |2 2|2 22z 2l |2l 2| |2 2|2 2 z|| veeT| zL6T|| X Sjsv |¢ |9y | MOsazTT |n|o(MD ||202060€0 |0T62080 (626252 |20 |PT
7| |72 2|2 2| 2 z| |2 z| |2\ 2|2 2 2|| €L6t| eLeT|| X S| s¢ |z |9e | NOsgzTT |n|O|MD|[202060€0 |0T62080 |6262SZ [SZO |¥T
7| |2l 27 2 7 2 z| |2l z| 12| 2|2 2 z|| eLet| ze6T|| X S| 22 |¢ | €z |MOsgzTT |n|o|MO |[202060€0 |0T62080 (626252 |S20 |91
7| |22 2 2 22 2| |2 2| |2 2|22 2|| €L6T| zLeT|| X S| 2T |z | €T | NOSgZTT |n|o|MD||z02060€0 |0T62080 |6262ST |S20 |¥T
7| | 2|2 2 222 7| |2{2) |2 22| 2 2|| €L6T| eL6T|} X Sj 09 |z [T9 | NOSEZTIT|n|0O|MD||Z0Z060E0 |TZ62080 [0T6ZSZ |S2O |¥T
7| |2 % 2 2%z z| |2 2| |22 2| 2 2|| €c6T| zLeT|| X S| sy |¢ |9y | NOsazTT(n[o|MD |[20Z060€0 |TZ62080 [0T62ST |S20 [¥T
7| | 7|72 2 3|22 7| |2l 2) |22 2|2 2| 086T| ¢L6T||X S| ¥€ | [ SE€ | NOSEZIT |0 |O|MD ||Z0Z060E0 |TZ62080 |0T6ZSZ |S2O |¢T
2| |z 2 z| 7 7| |zl 2| |2| 2|22 2|| €cet| zLeT|| X S| sz |2 |9z |NOSEZIT |n|0|MD||z0Z060E0 |TZ62080 [0T6ZSZ (520 |91
7| | 2|2 2 22 2 z) lz{z) |2|2) 2|2 2] €£6T| ZL6T|| X S| 2T |2 [€T | NDOSEZIT |n|O|MD||20Z060E0 |TZ62080 |0T6ZSZ |STO [T
7| | 2|7 2 22z z) (2l z| |2|z|2| 2 2| cLet) cLeT)| X S| €2 |2 | ST | NOSHZIT |0 |0 |MD ||20Z060€E0 |0Z62080 [0T6ZSZ |SZO |¥T
7| |2z 72 2z 2 z| |2 z| |z|z|%| 2 zj| €Let| zeeT|| X S[oT |2 |2T | NOSEZIT |n|o|MO||202Z060€0 |0262080 |0T62SZ |S2O |#T
z 8L6T||X S| L |9 |65 |NOSEZIT|n|O|MD ||Z0Z060ED |€¥¥2080 |ZESZST [S20 JET
z 7 2i |2l z|z| 2| 2|2 2 2 796T|| X |0z9|8 |€cceT| au1dozT |n |0 |MD ||Z0Z060€0 [TTIE080 [S52252 |S20 |2T
2 TL6T||X S| 9 |9 | 6% |NOSHZIT|0|O|MD||Z02060€E0 [L¥TE080 |ZETESE |S20 |TT
z TL6T||X S|S |9 | 6% |NOSHZTIT |n|O|MD ||Z0Z060E0 [8EVE0BO |S¥OZST |SZO |OT
7 8L6T||X S|t |9 ({85 |mOosgzTr|n|o|MO||z02060€0 |¥€62080 [256TSZ |S20 |6
z SL6T||X S|S |9 |65 |NOSAZTT |n|O|MD ||Z02060€0 [LOVEDBO [ZZ6TST |S20 |8
2 z| |2 |z |2 zlz 2 €96T|| X d 0S0TE | SETT| QYTIOCT (X |M|MD | [Z0Z060€0 [8¥9T080 (FT6TST |80 |L
7 72 |z| | 2|2 22| 6c6T|296T||X S|S |9 |sZ |NOSEZIT|n|n|MD ||Z0Z060E0 [9%L¥080 [0T6TSZ |S20 |9
X | se¥19 | L2LT| Q¥T0ZT {0 |0 |MD | [20Z060E0 |8ESTO8O |8YSTSZ |80 |g
X s|8.8|8 |s0zT| a¥1202T 0|1 |MD | [€0Z060€0 [9022080 |2S0TST [£80 (b
X | 969(9 | €€ET| QYTIOZT [d |M|MD | |€0Z060€0 |TEYZ080 |STLOSE (L8O |E
X S| 809 [9T| 0Z¢T| A¥TI0ZT |X {M|MD | |£0Z060£0 |SS92080 |STSOSZ (L8O [T
X | TO8 |ZT| LYTT| Q¥T40ZT |X |M|MD | |£0Z060E0 |T€82080 |8EE0SZ [£80 |T
s/ & L LSS & ) £ /8/ &
&) s TSy S s /& /§/3
YA S S S g /8/&
N/ R /5 % N S & S
F & &/ S S & o/ &
s N & ~ & O &
&/ & 3 S /&
S/ & ) o & /&
& S s
> &
& S
NG Q
o) (&)
g &
& 000°03°T 0[eo8
HNVN dVIN
THVIW
VIV ALITVND-HALVA Qo,m_m@m SOLLSTYALOVAVHD HLIS NOLLVOO1

A0 AONANDIAYL ANV AdAL

NOLLATEJOSHJ NOLLVLS

51



4 GL6T|| X S} 95 |9 | P9 NDSHTCTIT ([ |M|MD | |{Z0C060E0 |PELTOBO [T¥P8Y ST |SCTO (LT
2 086T| O¥6T|| X S| T6 |9 | G6 NDSACTT [N |O|MD ||{Z0C060€0 {0SLT080 |TE8YST |STO (LT
4 GL6T|| X S| 88 (€ | 66 NDSHZTIT |N[O|MD ||202060€E0 |ZS9TO80 |9€8¥ST ISTO |9C
2 9L6T|| X S| T6 |2 |POT | NOSHZIT |N}O|MD ||Z0T060E0 [8GSTOBO |£€8¥ST |GTO |9C
4 SL6T|| X S[ 86 |T | V0T [ NDSHZTIT |N|O|MD [|202060€0 |82ST080 |£€8VST [SZ0 |9C
Z SL6T|{ X S| 68 [T |SOT | NOSHZTIT |N|O|MD|(Z0T060E0 [00LTO8O (£T8¥ST |GTO (9T
2 GL6T|| X S{ 00T {C [ €0T | NDSEACTIT |N|O|MD||T0CZ060E0 |STITOBO |€T8YST [SCO0 |9T
4 6L6T|| X S| ¥8 T |68 NDSEZTIT |0 |0 (MD|[20C060€0 |FPTITO80 |8ELYST |STO |9C
Z 2| 2( Z| 2| 2| 2 4 Z) 2|2} 2| Z| 2| 2| Z|| €L6T| TL6T|| X S 09 |T |19 NOSHZTIT |N{O|MD||202060€0 (C2£0C080 |FPTI¥¥SC |SCTO (ST
Z 2| 21 2| 2] 2] Z Z Z) 2| Z| 2| Z| Z| 2| Z]| €L6T| TL6T|| X S| 6% (T | 0G NOSHCTT |N O |MD ||Z0C060€0 |ZEO0C080 |¥TIPP ST (GTO |SC
2 2] 2| Z| 2] 2| 2 4 Z| 2V Z| 2| Z| 2| 2) Z|| €EL6T| TL6T|| X S| €€ T | ¥¢E NDSHEZTT (0|0 (MD | (20C060€E0 |2E0C080 (PIP¥ST |STO (ST
4 Z| 2| 2| Z| 2| 2 2 Z) Z|Z|Z) 2] 2| 2| 2| €EL6T| TL6T|| X S| ST | |9C NDSIZTIT (N |0 {MD | [Z0C060€E0 |2€E0C080 (PT¥PVP ST |STO |ST
4 2| 2| Z{ 2| 2| Z 4 2| 2\ Z| 2| 222 Z]| €EL6T[ TL6T|{X S8 Z (0T NOSHZTIT {0 (MD | (20Z060€0 {TEQZ0BO (YTIVYVST (G20 (S
2 Z| Z| 2| 2| 2| 2 Z 2| 2 Z| Z| 2| 2| 2|} €L6T| CTL6T|| X S[€C |T |GC NOS|ZTT |0 {0 (MD ||20C060E0 (Z€0Z080 |ETP¥ST |GTO |ST
2 2| Z| 2| 2| 2| 2 Z Z| 2 Z| 2| Z| Z| Z|| €L6T| TL6T|| X S| L c 18 NDSHZTT |0 (O [MD (|Z0C060€E0 (ZE0Z080 |ETPVST |STO |ST
2 8L6T|| X S} €8 (T |T6 NDSHZTT |0 |0 [MD | [20T060€0 (CTLTO80 |9T¥¥ST |STO |vC
Z 6L6T| SL6T|| X S| €9 T |69 NDOSHZTT [N |0 [MD | [20T060€0 [¥E€9TO080 |E0¥¥ST |STO |pe
4 8L6T|| X S| 86 |€ |00T | NOSHZTT [N |0 |MD ||Z0Z060E0 |[SOLTO80 |SEEVST |SCO |VT
b4 086T| SL6T|| X S| 0L |T | 6L NDSIZTIT (0|0 MD | [(Z0C060€0 [8%9T080 |ECEPST |STO |¥T
2 4 4 Z 2| 2 2| z{2z2|2| 2 SL6T|| X S| 1C |T |¢C¢ NOSHZTT |0 {0 {MD | |Z0C060E0 (0SEC080 |90E¥ST |STO [ET
4 GL6T}| X S| G6 [T | 96 NDSHCTT (N )0 [MD | [Z0Z060€E0 |0ELTO80 |TOZ¥ST |GTO (22
b4 SL6T|| X S[09 (C |¥L NOSHEZTT |0 [0 |MD | |Z0Z060€0 {2S9T080 (LOT¥ST |STO (2T
A SLOT|| X S| 9¢ |¥C| 16 NDSHTCTT |0 |0 [MD [ |Z0CT060E0 [STOZ080 |206€£ST |STO |TT
Z 8LOT||X S| LS |¥ |09 NDSHTZTT |I |MMD ||Z0C060E0 [LEBTOBO |TS9€GT {STO |0T
4 2 Z 2(2)22|2/2|2{2z|2 2 0v6T|| X 0%¥% CT| 8PCT| AYTJIOCT ¥ {M|MD | [C0Z060E0 |FOSEDB0 |TS9EST |SCTO 6T
b4 TL6T|| X d]| S 9 129 NDOSHZTT |0 |0 |MD | (Z0OC060€E0 [OTTCO80 |LSEEST STO (8T
2 Z Z 2 2 2 2 086T| SL6T|| X S| 8T |9 | 0T NOSHZTIT |0 |0 |MD | [20Z060€0 (€E¥92080 |8SCTEST |STO (LT
b4 8L6T|| X S| ¢ 9 [ LY NDSHZTT |0 |0 |MD | |T0T060€0 (8%CC080 |EETEST |STO |9T
Z| 2| Z Z 4 22|22 2 SPeT||{X S| TF |9 | OS NDOSHZTT (d |M [MD | [Z02060€0 |[2S€C080 |L¥6TGC |STO (ST
2 Z| 2 2 4 212|12]2 CL6T|| X S| € 9 | LT NDSEZTT [0 N |MD | [Z0T060E0 [2SET080 {L¥62ST |GTO (ST
5 &2 & 3 S
& $ § $
S & >
N S S
S /) § S
000°093:1 2828
HNVN dVIN
INVIW
VIV ALITVOD-HALVM Qo,wmﬁm SOLLSIYHLIVHEVHD ALIS NOILVDO1

d0 XAONANDIYL ANV TdAL

NOILAI¥DSHd NOLLVLS

52



53

5961|| X §| sot|z | o1t | NosaztT|n| [Mo][zozo60c0 |g0TTO80 [FETSSE [SZ0 [€E
L L 8961 | X § v |z | 6L | NOsazTT|n|o|MD||z0z060£0 |TZTTO80 |80TSSZ |SZ0 |€t
7 472 7 4 7 2| |2z |72 27z seetr| vee7| x Jov |z | v | NosszTT|n|o|Mo||z0z06050|L06T080 [€TOSSZ [SZ0 |ZE
7 |472¢7732 2 2| |42 |7 22 7z|| seet| vr6T| x s oe |z |ze | NosszTT|n|o|MO||z0z060€0|L06T080 |€TOSSZ [SZ0 |zE
7 |47272¢72z z 2| |2 22432 scet| vee1| x s oz |z | €z | NosazTT|n|o|Mo||z0z060¢50 | L06T 080 |€TOSSZ |SZ0 |ZE
7 {47477 723 z z| |2z 2 4z| ocer vL6T]| X S 0T |z |or | nosszrT|n|o|mo||zozo60g0|L06T080 |€TOSSZ |[Sz0 |ze
7 (24 |97 ¢ z 2| |72z 932| scet €L6T| x s 0z |z | 1z | NOosszTT|n|o|Mo||z0z06050 [0S6T080 |0S6FSE |20 |28
7l |4242¢749z z z| |7 27 7 3|| seet €L6T| X s oT |z | TT | NosszTT|n|o|MO||z0z06050|0S6T080 |0S6¥ST [S20 |28
7 | 4749472 7 z 7| |7 zlz2 7z €L6T| X s 09 |€ | T9 | Nosazit|n|o|Md||z0z06050|c2TZ080|8%6¥52 |SZ0 |TE
7 |47427¢7z2 z z2j 2 2 2|27 2 2| €L6T TL6T|| X 5| 09 [z |29 | NossziT|n|o|Mo||z0ozo6050|20LT080 |6TOSSZ |S20 |0E
2 | 72272z z z| 7| 2| 2| 2| 2 2| €c67| TL6T|| X S ¥¥ |z | 9% | NosszTT|n|o|Mo||z0z060€0|L0LTO80 |6TOSST |Szo |og
7l |2 24227z z z| 2| 7| 2| 2 7 z{| €L67| TL6T|| T S Tz |z |oe | NOsszTT|n|o|Mo||Z02060€0|L0LT080 |6T0SSZ |S2Z0 |0
2| |7 2272z 2| |22z 7 22 2z 2| €cet| TL6T|| T S| Tz |z | €z | NosszTT|n|0|MO||z02060£0|L0LT0O80 |6TOSSZ |SZ0 |0
7 |27z 2¢2-z z z| 7| 2| 2| 2| 2 z|| €L6T| TL6T|| X S| 0T |z | 2T | NossztT|n|o|Mo||z0Z060€0|L0LT080 |6TOSSZ |SZ0 |og
2 |2 72 7¢2:z z z| |2z 2|2 2 2| €cet| zLeT|| L S| T2 |z |zz | NosazTT|n|o|MO||Z0¢06050|80.T080 |8TOSSZ |SZ0 |0
2| |2z 272z z| |9 z| |z|z|2 22| ccet| zeet||a s|8 |z |6 |NosazrT|n|o|Mo||zozos0c0 |80LT080 |8TOSST [Sz0 |0t
2l z| |z €L6T|| X S| TT |9 | ¥T | NDsazTT|n|o|Mo||z0z06050 |szLT080 900557 |52Z0 |ot
2l z| |z £L6T|| X S| ov |9 | ¥s | NOSazTT|n|o|Md ||zozo60g0 [sZLT080 {90055z |sZ0 o
z 7l 2 7 z z 7| z| 2| 2| 2 TL6T|| X S| 8¢ |z | 66 | NDsazTT|n|o|Md|{zozo60g0 |2ZTLT080 |0S6¥SZ |SZ0 o
z 7z 7 |z z| | g z| 2| 2 2 z|| €L6T| TL6T|| X S| 99 |z¥| 6L | NOSEZTT |d|M|MD||z0Z060€0 |STLTO80 |9¥6¥SZ (520 |0E
2| || 6L6T| sL6T|| X 5|86 |z |€0T | NosgzTT|n|o|MO||z0z06050 |TTSTOBO |TS8YSZ |S20 |62
z z z z| |2 z| 2| 2| 7| 2|| €L67| ZL6T|| & S| sT [T | LT | Nosszit|n|o|Mo||z0zo60€0 |0Z2T080 |TP6ESZ |S20 |82
z Z z z| |z z| z| 2| 2| 7|| €L6T) cL6T|| X S| Le |z | 8€ | MOsazTT |n|o|Mo ||z0zo6050 [0ZLTO80 [0¥6¥ST |S20 82
z Z z z| | 2 z| z| 2| 2| 2|| €L6T| zL6T|| & S| €T |T | ST | Nosaztt|n|o|Mo||z0zo6050 [02LT080 [0¥6¥ST |S20 (82
z zl 7|z |z z| | g z| 2| 2| 2| z|| 6L6T| zL6T|| X S| 6 |9 |¥T |NDsgziT|n|o|MO||z0z06050 [0ZLT080 |ov6¥ST |S20 8z
z 70z 27 |z zz| 7 |z|z| 2|22z oL6T||x s Ls |9 | Ls |NosazTT|n|o|Md ||z0Z060£0 |0ZLT080 |0F6¥ST |SZ0 |82
Z SLET|| X S| T6 |z | L6 |NDsazTT|n|o|Md ||z0z060€0 |L£9T080 |sS8¥ST |SZ0 |87
z SL6T|| X s|z8 |z | €8 | NOsazTT|n|o|md||z0z060€0 |STITO8O |2¥8¥SZ |S20 |87
z sL6T|| s[s6 (€ |s6 |NosazTT|n|o|MO |[z0Z06050 |¥¥9T080 [TH8¥SZ |STO (87
z|z TveT|| s|vs |9 |ss |nosazTr|a|mM|Mo||z0zo60c0 |€59T080 |806¥ST (520 |L7
SESE) & /& IS L 5/ s/ & sy & /8 &
OISk & )& S F 8 &) § L) § 9 3
N
555/ 8/ & IS S S 8 & L) £ /S S
29 § /LGS 8 & F & Jol e S 5 §
) & )& e N T A &/ $ &
% & < /R /) & 3 ®)
S SN/ A g
& AR > S
(2 ~ & /8 & ~
2 ¥ S
g ~ S
< & I
& 0000621 ‘9[eo8
P p— ANVN dVIN
I
VIVE ALITVOD-HALVA noﬂmwm SOLLSI¥ALOVEVHO ALIS NOILVOO1 WYIN
A0 XONANDAYL ANV JdAL

NOILLAT4OSHd NOLLVLS




2 2|2 CL6T|| X W| 00T 0TT | NOSdCTT MD | [202060€0 |ETETO80 |T06SST [TTO 2P
Z Z|2 TL6T|| X W/ 00T 0TIT | NOSsdzZTT MD [ |202060€0 |CTETO80 {9G8SST (TTO [C¥
2 Zy 2 ZL6T|| X W/ 00T 60T | NOSHZTIT MO | |20Z060€0 [BTETO80 {96985SZ |TTO |2V
Z zZ| 2z ¢L6T{| O W[/ 00T 00T | NOSHZTT MD | [C0T060€0 [62ET080 [SS8SST {TT0 2V
2 22 CL6T|| X W/ 00T 61T | NOSHCTT MD [ [202060€0 [STETO80 |SS8GST {TTO [2¥
Z Z Z Z Z|2i 2| Z|| 2L6T|OL6T||X O PS (PT| 89 NOSLZTT [d {M |MD | [20T060€0 {6T60080 {6T6SST |TTO [TV
Z 2 4 Z|Z| 2| Z|| TL6T| OL6T|| X D|8S |FT| 0L NOSHeZTT |[d |[M |MD | |20T060€0 {0260080 |8T6SST (TTO [TV
Z 4 Z Z|Z|Z|Z]| TL6T| OL6T|| D D] 09 |CT| S8 NOSHZTT |d |[M|MD | [TOT060€E0 [LT60080 (LT16SGZ |TTO |TV
Z 696T|| X 9] 96T (¢ | ¥0Z | NDSHZTT |0 (O [MD | |20C060€0 |Y060080 {916SSZ (TTO0 (T¥
4 696T|[ X D] €8T |C |[CT6T | NDSHZTIT |0 |0 [MD ||202060€0 (£SG80080 [9T6SSC (TTO [T
4 Z 212| 2| 2 TL6T|| X I]8LT |2 | ¥#8T {NOSHZTIT |0 {O|MD|[C0C060€E0 [€560080 [S¥8SSC |TT0 |T¥
Z 6L6T| SL6T|| X S| €0T (2 | 60T | NOSHZTIT (N[O |MD | [20Z060€0 [2S80080 {82LSSZ |SCO [0
A 086T| SL6T||X S| ¥8 ([T | L8 NOSdZTT (0 |0 |[MD | |T0T060€0 {ST60080 [T¥95SZ |STO |OF
4 Z| 2 22| 2 4 Z| 2 Z( 2| 2| 2| 2| €L6T| TL6T|| X S| 6S (€ |09 NOSHZTT [0 |O |MD [ [€02060€0 |L¥YTTO80 [LTSSST |STO |6€
4 2| Z| 2| 2| 2| 2 4 Z| 2 Z| 2| Z| 2| 2|| €EL6T| CTL6T|| O S{S¥ |[C |[S¥ NOSdzZTT [0 |O |MD [{20T060€0 [LYTTO80 (LTSSSZ |GCO |6€
Z 212121 2{2| 2 4 Z| 2 Z[ 2| 2| 2| Z|] €L6T| TL6T|| &L S| 0E [T |C¢E NOSHZTT |0 |0 {MD | |T0T060€0 |L¥PTTO80 {LTGSST |SCO |6€
Z zZ| 2| 2| 2| 2| 2 Z Z| Z Z| 2| 2| 2| 2|| €L6T| TL6T}| XL S|0C [T |12 NOSHZ 1T |0 (O |MD | |20T060€0 [L¥TTO80 [LTSSST [STO |6€
Z z| 2| 2/ 2| 2|2 Z z| 2 Z| 2| 2] 2| 2|| €L6T| TL6T|| XL S| OT [T [TT NOSdZIT N {0 |MD | [20C060€0 {L¥TTO80 |LZSSST |GTO |6€
Z 2| Z| 2| 2] 2| 2 2 Z| 2 Z2(2)12{2 2] €L6T| TL6T{| L S|0C ([T |CC NOSHZTIT [0 O |MD | [20T060€0 |LYTTO80 [92GSST |G2O |6€
Z 2( 2| 2| 2|22 4 2| 2 2| Z2(Z) 2| 2|| €L6T| TL6T||L S| 0T (T (CT NOSdZ 1T |0 |0 |[MD | |T0T060€0 {LYTTO080 [9ZGSGZ |S20 |6€
Z G96T|| X Sy LZT|Z | €€T | NOSHZTIT |0 |0 [MD ||202060€0 |6760080 |LEPSST |GZ0 [8€
z|l 2 GL6T|| X W/ 00T QTIT | NDsdeZTl MO [|20Z060€0 |9G7T080 (PTPSST |STO (L€
2|2 SL6T|| X W 00T SGTT | NOSdC1T MD [ [202060€0 [9S¥T080 [PT¥YSST |STO |LE
z| 2 SL6T|| X W| 09 0L NDOSdZTIT MD [|T0C060€0 {TS¥YTO80 (PTI¥PSST [STO |LE
2|2 GL6T||X W[09 0L NOSHZ1T MD | |202060€0 |TSYTO080 |PTPSST |STO (L€
zZ| 2 SL6T|| X W[ 09 0L NOS€ZT1T MD | |20C060€0 |PPPTO080 |PTPSST |GTO (LE
2|2 SL6T|| X W| 00T STT | NOSdeZ1T MD | 1202060€0 |YP¥T1080 {607S9ST (S2O (L€
Z 8L6T||X S| SL |2 |9L NDSLZTIT (N |0 |MD | [20Z060€0 [850T080 |0SESST |SCO [9€
2 086T| 8L6T|| X S|eTL |T |SL NOSHZTT |0 |O|MD | |C0Z060€0 |8S0T080 |¥€ETSST {STO [SE
Z 096T|| X 9v€ |9 | L9V | NIWLZCT MD [|70T060€0 |90€TT80 (PETSST (TTO |VE
> %/ & g &~ & Q 4
S s § )£/ /s/$
§ By & /S ) E )5/
& S/ D ) ™ O S
S (25 & ) & & Q W-
& ~ & mw Q&
o &/
g
§
S
&
000'08%T :9[e95
dWNVN dVIN
INVIW
VIVA ALIIVAD-HALVAM QQ“MW& SOLLSIHALOVAVHD LIS NOILVOO1

J0 XAONINOITYA ANV AdAL

NOLLAT4DSHd NOLLV.LS

54



TYPE AND FREQUENCY OF
WATER-QUALITY DATA

STATION DESCRIPTION

PERIOD
OF

SITE CHARACTERISTICS

LOCATION

MIAMI
MAP NAME

Scale: 1:250,000

o83 NN N

NN NN

8 NN NNN

1972
1969

100 M X | |1972
100 M X [ {1972
110 M X [[|1972
2|1142 |G X | (1969

100 (M X
21105 |G X

112BSCN | 110
112BSCN | 110
112BSCN | 110
112BSCN | 120

43| 011| 255916| 0800845| 03090202 | GW|O[U| 112BSCN | 150
43 011) 255917| 0800832| 03090202| | GW|O]U|112BSCN | 109

42| 011] 255903| 0801325| 03090202| | GW
421 011) 255904 0801309)| 03090202 ) GW
42| 011| 255904| 0801316| 03090202| | GW
421 011] 255907] 0801313| 03090202{ | GW

()l«ud-(. 9 ‘—v “9“)3
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TYPE AND FREQUENCY OF
WATER-QUALITY DATA

STATION DESCRIPTION

PERIOD
OF

SITE CHARACTERISTICS

LOCATION

VALDOSTA
MAP NAME
Scale: 1:250,000
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SUMMARY OF INFORMATION

The listing of wells for each quadrangle sheet presents a station
description and type and frequency of chemical water-quality data for 1,846
selected potential ground-water quality monitoring wells in Florida. The
criteria used for selection ensures that information necessary to identify
the aquifer tapped is available and that historical water-quality data are
also available. A sample taken between 1970 and before 1983 ensures that
the sample has been analyzed by modern methods. Thus, time trends in water-
quality data can be established with future sampling.

The number of potential ground-water quality monitoring wells by
principal aquifer and geologic unit code are listed in table 5. The dis-
tribution of potential ground-water quality monitoring wells for all
aquifers by both quadrangle and county is shown on table 6.

Table 5.--Number of potential ground-water quality monitoring
wells by major aquifer

Principal Geologic No. Principal Geologic No.
aquifer unit code!l of welis aquifer unit code! of wells

Biscayne 112BSCN 246 Surficial 110NRSD 4

Total: 246 111HCPC 1

111NRSD 4

Floridan 120FLRD 1,014 112ANSS 101

1231LMSN 4 112CLSC 13

123SWNN 3 112FTMP 5

124AVPK 1 112NRSD 64

Total: 1,022 112SDGV 10

1201LMSN 8

Intermediate 122ECMB 1 120NRSD 7

122HTRN 106 120SILML 4

122SIML 1 121PCPC 1

122TMIN _ 6 122BNVL 1

Total: 114 122JKFB 3

1221MSN 1

122MCSK 3

Sand-and- 120NFSG 233 122MOCN 1

gravel Total: 233 Total: 231

Total wells: 1,846

1 See table 4 for geological names.
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Table 7 shows the number of ground-water quality monitoring wells for

each major aquifer by county.

Table 8 shows the number of ground-water
quality monitoring sites within each county by major aquifer.
shows all the wells by county for Florida.

Figure 7
Figures 8 through 12 show the

number of potential ground-water quality monitoring wells for each of the
five major aquifer systems in Florida by county.

Table 7.--Number of potential ground-water quality monitoring wells

for each major aquifer by county

Principal County No. Principal County No.
aquifer name of wells aquifer name of wells
Biscayne Broward 136 Floridan- - Palm Beach 4
Dade 100 Continued Pasco 13
Palm Beach _10 Pinellas 27
Total: 246 ‘Polk 40
Putnam 1
Floridan Alachua 14 St. Johns, 2
Baker 1 Santa Rosa 8
Bradford 1 Seminole 71
Brevard 6 Sumter 5
Broward 1 Suwannee 12
Calhoun 1 Union 1
Citrus 19 Volusia 108
Columbia 9 Wakulla 10
Dade 2 Walton 41
Duval 66 Total: 1,022
Escambia 2
Flagler 4 Intermediate Baker 1
Franklin 7 Brevard 1
Gadsden 58 Charlotte 3
Gilchrist 3 Collier 2
Hamilton 5 Columbia 1
Hernando 16 Duval 2
Highlands 1 Escambia 1
Hillsborough 106 Franklin 1
Indian River 6 Glades 3
Jackson 1 Hendry 2
Jefferson 1 Hillsborough 18
Lake 32 Indian River 1
Lee 4 Lake 2
Leon 26 Lee 41
Levy 7 Marion 1
Liberty 13 Orange 9
Madison 1 Osceloa 2
Manatee 3 Pasco 1
Marion 40 Pinellas 1
Monroe 7 Polk 11
Nassau 3 Sarasota 1
Okaloosa 77 Seminole 6
Okeechobee 5 Volusia _3
Orange 110 Total: 114
Osceola 21



Table 7.--Number of potential ground-water quality monitoring wells
for each major aquifer by county--Continued

Principal County No. Principal County No.
aquifer name of wells aquifer name of wells

Sand-and- Escambia 221 Surficial-- Liberty 1

gravel Okaloosa 2 Continued Marion 2

Santa Rosa _9 Martin 7

Total: 232 Orange 15

Osceola 4

Surficial Citrus 2 Palm Beach 84

Columbia 1 Pinellas 2

Duval 15 Polk 4

Flagler 1 St. Lucie 37

Glades 1 Seminole 5

Hardee 1 Volusia 8

Hillsborough 23 Wakulla 2

Indian River 3 Walton 1

Lake 10 Total: 232

Leon 3

Total wells: 1,846

The following shows a summary of the distribution of monitoring wells
by aquifer, the number of counties in which potential ground-water quality
monitoring wells were identified for each aquifer, and the number of
counties in which no potential monitoring wells were identified.

No. of No. of
Aquifer No. counties counties
of wells with wells without wells

Floridan 1,022 52 15
Intermediate 114 23 44
Surficial 232 23 44
Biscayne 246 3 64
Sand-and-gravel 232 3 64
All aquifers 1,846 58 9

This is a rather good areal distribution of wells, but as evidenced
from the above and other tables, some geographic and hydrogeologic gaps
remain due to the well-identification criteria used in this investigation.
The above may be compared to figure 1 which shows the areal extent of the
principal aquifers in Florida. The identification of additional monitoring
wells or monitoring well sites by the State of Florida, particularly where
no wells are present may be guided by this report. This report shows where
suitable wells exist for which information is presently available, and where
gaps occur on a geographic and/or hydrogeologic basis. The selection of
actual monitoring wells is a responsibility of the State of Florida.
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Table 8.--Number of potential ground-water quality monitoring wells
for each county by major aquifer

County No. County No.
name Aquifer name of wells name Aquifer name of wells
Alachua Floridan 14 Hamilton Floridan 5
Baker Floridan 1 Hardee Surficial 1
Intermediate 1
Hendry Intermediate 2
Bradford Floridan 1
Hernando Floridan 16
Brevard Floridan 6
Intermediate 1 Highlands Floridan 1
Broward Biscayne 136 Hillsborough Floridan 106
Floridan 1 Intermediate 18
Surficial 23
Calhoun Floridan 1
Indian River Floridan 10
Charlotte Intermediate 3 Intermediate 1
Surficial 3
Citrus Floridan 19
Surficial 2 Jackson Floridan 1
Collier Intermediate 2 Jefferson Floridan 1
Columbia Floridan 9 Lake Floridan 32
Intermediate 1 Intermediate 2
Surficial 1 Surficial S
Sand-and-gravel 1
Dade Biscayne 100 Lee Floridan 4
Floridan 2 Intermediate 41
Duval Floridan 66 Leon Floridan 26
Intermediate 2 Surficial 3
Surficial 15
, Levy Floridan 7
Escambia Floridan 2
Intermediate 1 Liberty Floridan 13
Surficial 220 Surficial 1
Flagler Floridan 4 Madison Floridan 1
Surficial 1
Manatee Floridan 3
Franklin Floridan 7
Intermediate 1 Marion Floridan 40
Intermediate 1
Gadsden Floridan 58 Surficial 2
Gilchrist Floridan 3 Martin Surficial 7
Glades Intermediate 3 Monroe Floridan 7
Surficial 1



Table 8.--Number of potential ground-water quality monitoring wells
for each county by major aquifer--Continued

County No. County No.
name Aquifer name of wells name Aquifer name of wells

Nassau Floridan 3 St. Johns Floridan 2

Okaloosa Floridan 77 St. Lucie Surficial 37
Sand-and-gravel 2

Santa Rosa Floridan 8

Okeechobee Floridan 5 Sand-and-gravel 9

Orange Floridan 110 Sarasota Intermediate 1
Intermediate 9

Surficial 15 Seminole Floridan 71

Intermediate 6

Osceola Floridan 21 Surficial 5
Intermediate 2

Surficial 4 Sumter Floridan 5

Palm Beach Biscayne 10 Suwannee Floridan 12
Floridan 4
Surficial 84

Union Floridan 1
Pasco Floridan 13

Intermediate 1 Volusia Floridan 108

Intermediate 3

Pinellas Floridan 27 Surficial 8
Intermediate 1

Surficial 2 Wakulla Floridan 10

Surficial 2
Polk Floridan 40

Intermediate 11 Walton Floridan 41

Surficial 4 { Surficial 1

Putnam Floridan 1 Total wells: 1,846

This geographic and hydrogeologic distribution clearly shows that there
are sufficient background water-quality data available for the Floridan
aquifer system on a statewide basis, and for the Biscayne and sand-and-
gravel aquifers locally, for establishing a statewide network of ground-

water quality monitoring wells.

The intermediate and surficial aquifer data

are somewhat sparse in certain areas, but appear sufficient in areas of
heavy water withdrawal from these aquifer systems.
are undoubtedly available, and can be located and identified (Spangler and

Silverman, 1982).

Other satisfactory wells

Although many wells are available in areas of heavy water

use and withdrawal, some areal geographic and hydrogeologic gaps remain.
Springs could also be sampled in a ground-water quality monitoring network.
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county of Florida for surficial aquifers.
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Figure 11.--Number of potential ground-water quality monitoring wells in each

county of Florida for the Biscayne aquifer.
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HOW AND WHERE TO OBTAIN DATA

Assistance in locating and acquiring the water data indexed and
summarized in this report is available through the NAWDEX Program Office or
the NAWDEX Assistance Centers (Josefson and Blackwell, 1983) listed below:

U.S. Geological Survey U.S. Geological Survey
Suite 3015 Suite 216, Federal Building
227 N. Bronough Street 80 N. Hughey Avenue
Tallahassee, Florida 32301 Orlando, Florida 32801
Telephone: (904) 681-7620 Telephone: (305) 648-6191
U.S. Geological Survey U.S. Geological Survey
Suites 106 and 107 Suite B-5

Federal Reserve Bank Building 4710 Eisenhower Boulevard
9100 N.W. 36th Street Tampa, Florida 33634

Miami, Florida 33178 Telephone: (813) 228-2124

Telephone: (305) 594-0655

Assistance is provided free of charge whenever possible. The requestor
should, however, expect to reimburse the Assistance Centers for computer
costs, duplication charges, and materials required to fulfill a request.
Cost estimates are available upon request. For additional information
concerning the contents of this report or assistance services, please
contact:

National Water Data Exchange
U.S. Geological Survey

421 National Center

Reston, Virginia 22092
Telephone: 703/860-6031

Additional information on the water-data coordination program may be
obtained by contacting:

U.S. Geological Survey

Office of Water Data Coordination
417 National Center

Reston, Virginia 22092

Telephone: 703/860-6935

The State Hydrologic Unit map for Florida, and other U.S. Geological
Survey maps, can be purchased from:

U.S. Geological Survey
Map Distribution

Box 25286, Federal Center
Denver, Colorado 80225
Telephone: 303/236-7477

Books and other U.S. Geological Survey publications can be purchased from:

U.S. Geological Survey

Books and Open-File Reports
Section

Box 25425, Federal Center

Denver, Colorado 80225

Telephone: 303/236-7476
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CONCLUSIONS

The FDER has been directed by the Florida Legislature in "The Water
Quality Assurance Act of 1983" to develop a computerized ground-water data
base as part of a central depository for scientific information generated by
ground-water research throughout the State. The FDER (1982; 1983a, b) has
promulgated rules in the Florida Administrative Code to implement these
legislative acticns. These laws and regulations require the State of
Florida to design and operate a ground-water quality monitoring network in
terms of meeting Federal, State, regional, and local requirements for
ground-water quality data.

The 1,846 potential ground-water quality monitoring wells identified
and described in this report form a foundation for this effort. A series of
14 companion map reports (Thagard and Seaber, 1986a-n) that show locations
of the wells, and the related report by Seaber and Williams (1985) that
indexes all available ground-water data for Florida, provide additional

information required for designing a ground-water quality monitoring network
for Florida.
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